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capitalize on profit opportunities in electric heat 
See page 34 
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FLUORESCENT LAMP BALLASTS 


Yes, take a good look... you'll see the results of No matter how you look at ADVANCE Kool 
more than three years of research by ADVANCE Koil Fluorescent Lamp Ballasts, whether you 


engineers developing new grades of steel, testing are a foRRpagbelenac) a foxelahag-londe) a specifier, manu- 
larger diameter wire, incorporating special insu- 


lating materials and compounds. Another look at 
designed to serve you better. Remember too, 
test results made in a standard 40° C. CBM and 


U/L heat box will show that Kool Koil Fluores- all ADVANCE Fluorescent Lamp Ballasts are 
cent Lamp Ballasts operate 16.5° C. to 19.5° C. available individually packaged for immediate 
cooler than any other ballasts tested; give up to replacement for any make ballast through 
15% more light output for higher illumination more than 1000 ADVANCE Service-Stocking 
levels and increase ballast life 314 to 4 times. Distributors in the United States and Canada. 


facturer or user, you'll see these are ballasts 


“the choo the Lighting Indus” INI 
== pee ©. =” | TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
Manufactured In Canada by: ADVANCE TRANSFORMER CO. Ltd., 5780 Pare St., Montreal, Quebec, Canada 














The eye-catching aura of Sta-Brite Fluorescent lighting 
attracts an endless flow of motorists to Miami’s most 
modern Cities Service Station. To dramatize the advanced 
design of the exterior, Sta-Brite furnished four-light, re- 
cessed Troffers of anodized aluminum and Corning Alba- 
Lite diffusers to produce matchless 110’ candles of light. 
Interior strip lighting of anodized aluminum, floods the 
enclosed work area with glareless, eye-ease illumination. 
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WORLD 


Architects, contractors and design consultants specify fluor- 
escent lighting by Sta-Brite when they want to add new 
laurels ‘to their reputations. Consultation with Sta-Brite’s 
imaginative and qualified engineers results in a deLIGHTful 
solution to any illuminating problem, whether it calls for 
custom designing or fluorescent fixtures and components 
from the huge inventory that Sta-Brite maintains for your 
requirements all year-round. 


3550 N. W. 498th STREET @ MIAMI 42, FLA. 


“ Whether it be service stations, banks, office buildings, shopping 
centers, schools or any other type installation — Sta-Brite has the 
illuminating answer. Send your problems to us for our engineering 
staff to solve, without obligation. 

STA-BRITE FLUORESCENT MFG. CO. 

3550 N.W. 48th ST. * MIAMI, FLORIDA 


THE ULTIMATE IN LIGHTING FIXTURES 
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New General Electric 
Heavy Duty Switches 
Safely withstand 
200,000-amp. 

short circuit! 


All new General Electric heavy duty (TH) and heavy duty inter- 
rupter (THD) safety switches were recently tested for short circuit 
operation with current limiting fuses at G.E.’s High Voltage Test 
Laboratory in Philadelphia. The results prove that both TH and 
THD switches will stand up under a 200,000-ampere short circuit 
when used with General Electric CLF* high interrupting capacity 
fuses or other current limiting fuses of comparable characteristics 
as defined in NEMA Standards FU1-1959. An independent engi- 
neering firm supervised the tests and certified all results. 

General Electric Switches are rated 30 to 600 amperes, 240 to 
600 volts, and are available in both NEMA 1 and gasketed 1A 
enclosures. See your G-E Distributor. 


*TRADE-MARK 


Typical 3 Phase Tests of G-E Heavy Duty Safety Switches at 200,000 Amperes Available 





Average Duration Type of Test 
Type Switch Available of Max. Close Close 


Symmetrical irsuit Voltage Peak Cur- Device | Fault On 
Amperes Open Closed rent Flow On Fault} Device 


Heavy Duty 210,000 610 497 - 18° x 
600 Volts a.c. Type TH 210,000 610 497 36° x 


Heavy Duty Interrupter 203,000 256 222 18° x 
250 Volts a.c. Type THD 203,000 256 222 18° xX 


Heavy Duty Interrupter 210,000 610 497 18° x 
600 Volts a.c. Type THD 210,000 610 497 36° = 


GENERAL @ ELEcTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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“THE SOUTH’S 
FAVORITE 
MALLEABLE 
IRON FITTINGS” 


You're on your way to 
more secure  instalia- 
tions and better jobs 
with Bridgeport  Fit- 
tings, clearly the 
South's first choice. 
Bridgeport Fittings, 
made of malleable iron, 
are practically unbreak- 
able. Unmatched for 
durability, they are 
solidly constructed and 
accurately finished for 
tighter fits, easier in- 
stallation and longer 
life. For fittings that 
stamp perfection in your 
work always specify 
Bridgeport! 


o/4 


DGEPORI 
I 


BR 
I TINGS INC 


I 
Fill 


Quality Conduit 
Frttings 


Represented in the South by: 


Atlanta, Georgia 
Greensboro, North Carolina 
Miami, Florida 

Dallas, Texas 

Houston, Texas 
Pittsburgh, Pennsylvania 
New Orleans, Louisiana 
Cincinnati, Ohio . 
Philadelphia, Pennsylvania 





Announcin 
an exclusive 
new 
development 
in fibre 


conduit: 


A development of Orangeburg and Flintkote Research 
Laboratories, new klean-kote Orangeburg Fibre Con- 
duit has a tough, non-brittle protective coating for 
cleaner, safer handling. To you and your men, this 
literally means cleaner hands, cleaner clothes and little 
or no chance of irritation. In addition, new klean-kote 
travels better, weathers better—and makes a stronger- 
than-ever joint. 

Nothing has been changed in the traditional fine qual- 
ity of the Orangeburg product. New klean-kote is just 
what the name implies — a clean coating. Beneath 
lies the same quality product, manufactured with the 
same painstaking care which has made Orangeburg 
the best-known, best-selling line in America. Ask you 
wholesaler to show you a length of new klean-kole 
Orangeburg now. 


Cleaner hands Cleaner clothes No irritation 


Klean-kote 
ORANGEBURG 


Fibre Conduit 


ANTHOE 


Orangeburg Manufacturing Co., Orangeburg, New York. Division of The Flintkote Company, Manufacturer of America’s Broadest Line of Building Pri 


@KLEAN-KOTE IS & TRADE-MARK; U. 8. PATENT APPLIED FOR. ORANGEBURG KLEAN-KOTE 18 DISTRIBUTED BY GRAYGAR ELECTRIC CO. AND GENERAL ELECTRIC SUPPLY CO. WITH BRANCHES AND STOCKS IN PRINCIPAL CITIE 
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Economic comment 





“Soaring Sixties" or just 
another good year? 


At the outset of 1960, many bus- 
iness forecasters boomed the next 
decade as one of unbounding eco- 
nomic progress and probably a 
golden era of business. For a time, 
it seemed as if each prophet was 
competing. with all others in the 
search for a glittering phrase that 
would graphically portray the eco- 
nomic blessings that were certain 
to come. 

Those who follow such prophe- 
cies and the subsequent readjust- 
ment of opinion have noted that 
many of these fabulous phrases 
have now been watered down, 
particularly inasmuch as the eco- 
nomic realities have not fully kept 
pace with the literary efforts. Few 
economists are talking about 
the “soaring sixties.” Rather they 
are picturing the nation’s economy 
as strong and healthy with the pos- 
sibility of favorable advances in 
the years to come. This is prob- 
ably a far more realistic appraisal 

than were the previous forecasts. 
’ Regardless of how the economic 
scene is examined, however, it 
must be admitted that business is 
in a sound position. True there 
have been spotty performances in 
certain economic areas, but the 
economy as a whole has been re- 
acting quite favorably toward con- 
tinued prosperity. 

Certain regional areas have not 
shown progress, but the reasons 
in most cases are local in nature 
and can often be traced to declin- 
ing importance of raw materials, 
changes in consumer use of prod- 
ucts, labor troubles, or failure of 
the labor force to be mobile in the 
face of such changing conditions. 

In most of these areas, there ap- 
pears to be local resistance to seif- 
help in the overcoming of such 
economic problems and a reliance 
on governmental aid to the dis- 
tressed areas. When the latter 
comes, there is an air of publicity 
to the help which tends to dram- 
atize the problem as a national one 
and creates an importance to the 
situation far out of line of national 
reality. 

This does not mean that the 
problem itself is not serious to the 


6 


by J. Whitney Bunting, Ph.D. 


local area affected it is! Rath- 
er it should not be confused as an 
economic factor that is controlling 
the economic health of the entire 
nation at this time. 


Employment and 
unemployment 


The crucial problem in most dis- 
tressed areas is that of unemploy- 
ment. For example, in West Vir- 
ginia there are several areas of 
rather severe unemployment 
which, of course, adversely affects 
the economy of this specific state. 


However, on the national scene, 
the situation is quite the reverse. 
Governmental reports for June in- 
dicate that unemployment is ap- 
proximately four and one - half 
million people. This is an increase 
over the figures for the preceding 
month but is certainly swollen by 
the influx of school and college 
students looking for summertime 
jobs. Over a million of the jobless 
would fall into this category so 
that the obvious story is that fac- 
tual unemployment is about three 
and one-half million persons. 


Looking at the problem in a 
positive fashion, the national em- 
ployed labor force was in excess of 
sixty-eight and one-half million 
persons. This is the highest United 
States employment figure ever 
reached and, if current conditions 
continue, should be exceeded by 
the July and August reports. 


Since the basic strength of an 
economy lies in the production of 
goods demanded by the various 
segments of the public, this large 
employment figure tends to illus- 
trate the national economic well- 
being. Working people generally 
have the where-with-all to buy in 
the market place if their income is 
realistic in terms of their pro- 
ductivity. 

Any way one looks at employee 
earnings for this year, to date, 
there is the distinct impression 
that they will continue to have 
an important effect in the market 
place. The only way in which such 
earnings could reasonably be af- 
fected during the balance of the 
year would be the advent of a re- 


Contributing Economics Editor 


cession. Even this is certainly not 
probable in a political year with 
so much at stake for both major 
political parties. Look for even 
better employment reports during 
the final months of 1960. 


Effect on economy of 
inventory readjustments 


There is one spot on the econom- 
ic horizon that is not as bright as 
others at the present moment, and 
it has industrial leaders searching 
for prompt solutions. This is the 
question of inventories, particu- 
larly in the consumer durable 
goods field. 

For a period of time, many man- 
ufacturers hzve been producing 
such durables in anticipation of 
demand. This has caused a concen- 
tration of inventories of many 
products in the hands of both 
manufacturers and marketing out- 
lets. Although sales appear to be 
running near normal, this inven- 
tory position has necessitated some 
plant furloughs and layoffs. 

With the previously mentioned 
income and employment data in 
mind, it would appear likely that 
the inventory problem is a tem- 
porary one and requires only some 
reorganization of production 
schedules and the like. 

The long-term solution, how- 
ever, is a bit more confused be- 
cause industrial management must 
find a way to prevent recurrences 
of this condition. Fortunately, oth- 
er economic factors today can min- 
imize the potential adverse effects 
of excess inventories. There have 
been times in economic history, 
however, when this sort of condi- 
tion could have provoked a full- 
blown recession without a great 
deal of difficulty. 

The national economic strength 
demands a continuity of produc- 
tive work if it is to continue to 
move toward even more prosper- 
ous heights. This in turn requires 
skillful and careful planning by 
management and an honest de- 
sire by labor to keep productivity 
at the highest possible level. 


Dr. Bunting is a well-known econ- 
omist and educator having special 
knowledge of the South. 
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THE EDWIN F. GUTH CO. 
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By Jack James 


Digest of Washington news of special 
interest to the electrical industry 


Recent months called 
recession by some 


MAYBE you did not know it. You 
have just gone through a recession. 
It was a mild recession; it was the 
most prosperous recession this na- 
tion has had. But the recession 
plus the influence of the Summit 
collapse may have helped consid- 
erably to prevent a big recession 
in 1961. 

This is the opinion of some econ- 
omists in Washington. No one in 
the government, however, is com- 
ing out and saying that we have 
had a recession. 

But look what has happened 
since January 1: 

Orders for machine tools fell. 
Housing starts are off. Construc- 
tion is running below last year. 
Auto output dropped this spring. 
Business men did not rebuild in- 
ventories following the steel strike 
but continued to live hand to 
mouth. Unemployment _ stayed 
above last year’s levels. The index 
of industrial production fell al- 
most two per cent between Janu- 
ary and April. 

The February - March weather, 
stormy and cold, may have con- 
tributed to this over-all decline in 
the economy; nevertheless, it was 
not the only factor. The economy 
just did not perk up after the steel 
strike as most of the economists 
were predicting it would six 
months ago. 


Inflation has upped 
fire insurance needs 


Do You HAVE enough fire insur- 
ance on your buildings? By the 
end of the year $1 billion in prop- 
erty will go up in smoke and 
flames, according to the National 
Board of Fire Underwriters. 

Probably much of this property 
will be under insured, the Under- 
writers say. Some firms will go out 
of business because of the fire 
losses. 


Construction costs have risen 
surprisingly. 

The building that cost you $30,- 
000 to put up in 1955 would cost 
you $35,000 to replace today, ac- 
cording to the Underwriters. If you 
had constructed a $30,000 building 
in 1950, it would cost you $42,000 
to duplicate it today. And suppose 
you had erected a $30,000 building 
in 1941 just before the war start- 
ed. That building would cost you 
$75,000 today. 


Secondary boycotts 
in construction 


CONGRESSMEN as they wind up 
the session this month at Washing- 
ton will determine whether the 
secondary boycott returns legally 
to the construction industry. The 
Common Site Picketing Bill has 
been making progress in both 
House and Senate. 

For 13 years most types of sec- 
ondary boycotts have been illegal, 
and last year Congressmen in pass- 
ing the Kennedy-Landrum Act 
outlawed four of the six or seven 
types of secondary boycotts that 
up to that time had remained legal. 

But since 1953 President Fisen- 
hower has been urging that the 
construction industry be excepted 
from the secondary boycott bans. 
The AFL-CIO construction unions 
and the Teamsters have also lob- 
bied hard for this privilege. The 
National Electrical Contractors As- 
sociation has supported the princi- 
ple. And now it appears that most 
Senators and Representatives are 
convinced that they should pass 
this secondary boycott bill. 

Proponents of the bill argue that 
because of the contractor system in 
construction, the unions are de- 
prived of rights that industrial 
unions have. How does this come 
about? Well, first you have to un- 
derstand what a secondary boycott 
is. For example, a contractor might 
have good relations with his union 
electrician journeymen — every- 


body is happy. On the same build- 
ing there is a painting contractor. 
He has poor relations with his em- 
ployees. They strike. Then the 
electricians strike. 

There is not a thing that the 
electrical contractor can do to help 
the painting contractor reach an 
understanding. The electricians 
don’t expect him to do anything. 
But they do expect that the gen- 
eral contractor will put pressure 
on the painting contractor to settle 
with the union or perhaps hire an- 
other painting contractor agreeable 
to the union, because the general 
contractor loses money when 
work stops. 

This is an example of a secon- 
dary boycott. The electricians 
struck in order to put pressure— 
not on their employer but on a 
second employer. 

If the situation were different 
and one person employed both the 
painters and electricians, then 
when the painters struck, the elec- 
tricians could strike too without 
involving a second employer. It 
would be a plain strike. 

Construction unions point out 
that in factories there is just one 
employer. So one department in a 
factory can strike to support an- 
other department without there 
being a secondary boycott. In con- 
struction, however, there are num- 
erous employers because of the na- 
ture of the industry. So when one 
union working on a_ building 
strikes to support another union, 
there are almost always two dif- 
ferent employers involved. Hence, 
an illegal secondary boycott oc- 
curs. 

The supporters of the secondary 
boycott bill think that the law 
should be changed to take into 
consideration the nature of the 
construction industry. 

Certainly the arguments seem 
reasonable and might prevail when 
Congress reconvenes. The argu- 
ments of the opponents of secon- 
dary boycotts, however, appear 
just as reasonable. For eight years 
these arguments have had suffi- 
cient weight to prevent passage of 
the secondary boycott bill. 

The opponents point out that (as 
in our example of the electrical 
contractor who was struck even 
though he had good labor rela- 
tions) that one union dissatisfied 
with its employer could by asking 
other unions to strike, harm all 
subcontractors on a job. The other 
subcontractors have neither au- 
thority over nor responsibility for 
the labor relations policy of the 

(Continued on page 120) 
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You get 
better 
ilacmlale 
or-]8)(= 
because... 


NEARLY EVERYONE AT CIRCLE’'S AN 


Take Oscar Stangoni, braiding ma- 
chine operator at Circle. 


Mr. Stangoni doesn’t need to use a 
micrometer. Ordinarily, his foreman 
sets up the machine, checks with a 
“mike” at the beginning of a run and 
several times during a run to make 
sure that the O.D. is OK. 

But Oscar Stangoni uses one just the 
same—and he uses it often. Why? 
Maybe pride or a sense of responsi- 
bility—or maybe just because he 
feels better when he also: knows the 


cable is absolutely right. 

This is just one of many ways in 
which Oscar Stangoni and hundreds 
more like him at Circle make sure 
that the wire and cable they turn out 
is as good as it can possibly be. 

And that’s another reason, we be- 
lieve, why Circle products have 
achieved their reputation for quality. 
Next time you specify cable, we sug- 
gest you ask for Circle. There’s no 
finer cable made. CIRCLE WIRE & 
CABLE CorP., Maspeth, N. Y. 
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, ot Bp Y al ef WIRE & CABLE 
ad aioe F - a subsidiary of 
* :% fy Cerro ve Pasco Corporation 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE + PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 





NEW raco 


LINE OF FITTINGS 


Charlie Raco 
has a 
new hat! 


RACO, the complete box line, now offers youa 
complete line of fittings, too. There’s a full line of 
RACO fittings for rigid conduit, E.M.T. (thinwall), 
armored cable, flexible metallic tubing, non-metallic cable, 
and service entrance cable. 

And...the new RACO fittings are available in 
malleable iron, aluminum, steel, and pressure cast. 

With this new addition to the RACO line, you now 
have a top-quality source for all your roughing-in 
materials. Your RACO Distributor has the new complete 
line of RACO products. Ask him about their time and 
money-saving features. 


Rigid Conduit Armored Cable 











Flexible @& Metallic Tubing Non-metallic Cable 


NOW RACO HAS A COMPLETE LINE OF ROUGHING-IN MATERIALS 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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Builders, architects, homeowners—to- 
day everyone is looking for the little 
touches of luxury that make a home 
more desirable, more saleable, Low- 
voltage switching is just the “extra” 
that can help you provide your custo- 
mers with comfort and convenience 
through electricity. And now with 
REMCON, the low-voltage system that’s 
practical in any home regardless of 
cost, you can do it at a profit! 


WHAT IS LOW-VOLTAGE 
SWITCHING? 
Low-voltage switching is the greatest 
advance in light control since the pull 
chain. By eliminating the need for 
elaborate, costly wiring, it provides the 
ultimate in versatility and safety 
through multi-point, master-control 
and path-of-light switching. Low volt- 
age switching also ends shock hazard 

by putting only 6 volts at the switch. 


4 REASONS WHY 
REMCON IS EASIER TO INSTALL 
REMCON builds the transformer right 
into the relay to make low-voltage 
switching easier four ways: 1. No sep- 
arate low-voltage source (eliminates 
additional wiring); 2. No complicated 
systems. With REMCON, installation is 
as simple as connecting the three wires 
of the relay to the three color-coded 
wires of the switch; 3. No more need 
to run heavy armored cable from fixture 
to switch; in fact...4. No more switch 
box! Any way you look at it, there’s 
no longer any reason to shy away from 
modern low-voltage wiring—especially 
when you think of the time, labor and 
money it saves! 


THOUSANDS OF 


DELIGHTED USERS 
Contractors everywhere are delighted 
with REMCON’S flexibility, whether they 
wire tract or custom homes. Read these: 
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REMCON—THE ANSWER TO 
CUTTHROAT COMPETITION 
The need for contractors to “trade 
up” their customers is so impor- 
tant today that the National 
Electrical Contractors’ Associa- 
tion made it the prime topic of 
discussion at their recent conven- 
tion. How do you break out of the 
vicious circle of low bids, cheap 
services, poor or no profits? By 
offering the “plus” that pulls you 
away from the pack...REMCON! 











“Remcon helps me 
provide luxury at a 
profit even ina 
$15,000 home. I can 
build in three- and 
four-way switching 
quickly—at lower 
labor costs—because 
Remcon’s #18 wire 
staples to studs. I’m 
sold, and my tracts 
go just as fast.” 
Sidney Gotowner, 
Gotowner Electric. 


“Even in a custom 
home, small details 
like Remcon’s pilot- 
light switches and 
hi-fashion switch 
plates are appre- 
ciated. Remcon 
plates, for example, 
blend with and en- 
hance any room’s 
decor. They’re prac- 
tical in any home.” 
Ephraim Berkowitz, 
Turnpike Electric. 
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NOW ACTUALLY COSTS LESS! 
Before this $50 Bonus Program, the 
ease of installing REMCON was more 
than enough to offset the slight expense 
over outmoded, conventional wiring. 
But even that’s been changed. Now 
REMCON gives you a Certificate worth 
$50 in the REMCON devices of your 
choice—just for trying REMCON on your 
next job. 

REMCON SUPPORTS 
YOUR SELLING EFFORTS 


To make it still easier for you to sell, 
REMCON is now in the midst of an ex- 
tensive advertising and promotion cam- 
paign which includes full-page colorful 
ads, direct mailings to builders and 
architects, and an intensive publicity 
effort that has paid dividends in a 
steady barrage of articles in leading 
newspapers and magazines. 


HOW THE $50 BONUS PROGRAM WORKS 


Go to your distributor. Buy your first package of REMCON materials (it’s enough 
to wire the average three-bedroom house). This package will also contain: 

1. A Materials Certificate worth $50 (list) in the REMCON materials of your 
choice; 2. A request form for obtaining free business cards imprinted with your 


name; 3. Free envelope stuffers for you to distribute to your customers; 


4. Free 


truck decals; 5. Complete REMCON literature, including an Electrician’s Manual, 
an illustrated instruction manual, easy-to-follow installation data sheets and 
wiring diagrams, and articles describing typical industrial and residential 
REMCON installations. You also get all new information as soon as it’s issued. 
In addition, you will automatically be listed as an Authorized REMCON Dealer, 
which entitles you to our free Consultation Service—you send us your prints and 
we'll send back a REMCON switch layout and a list of the materials needed to do 
the job. The $50 Bonus Program is now in effect. Go to your distributor today! 


Se SS ae 


-_ REMCON A Division of Pyramid Instrument Corp., 

| 630 Merrick Road, Lynbrook, N. Y., Dept. ES-60 | 
Okay REMCON, sign me up as an Authorized REMCON Dealer, send me your 
free Information Kit and the name of my local REMCON Distributor. I under- 


stand I am under no obligation. 


Name 








Address 


MAIL 





City Zone 


State 














I 

| 

NOW | 
J 


Dsaceshperenuncuhnennieniieeenciamenehtunnetits atehatdhianinanadhiniaenmannetiaaas 





i= follok— sa 


2 


| 2) i — ig — oh Lo(e)—{— Bans leosebal—leinloie!— 
19 ot — heme =4 — sal — sa — A — ee ol —l— ae 


Kamklamp Fuse Holders—exc/usive in Frank Adam 
Switches—lock cartridge fuse terminal immovably in 
position, and provide tight, flexible connections under 
constant tension that will not become loose and heat up. 
Overloads cause heat and expansion, then subsequent 
cooling and contraction, which loosens ordinary con- 
tacts making them flash and burn. Kamklamp Fuse 
Holders help eliminate this major cause of trouble. 


Another Frank Adam exclusive is the rugged Shutlbrak® 
switch mechanism that won't arc or pit. Pre-shipment 
testing under loads twice the rated voltage plus 1000 
volts—front handle operation that permits space-saving 
side-by-side installation—one piece molded pole units— 
these are only a few of the features that make Frank Adam 
Safety Switches the industry's best buy. Write for catalog. 


( Fypanx SINCE 1891 


DAM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.- ST. LOUIS 66, MO 


busduct + panelboards + switchboards + service equipment 
safety switches + load centers + Quikheter 
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CABLE, WIRE, AND CORD—Cat- 
alog 71A, punched for filing in loose- 
leaf binder, has been made available 
by Carol Cable Co., Division of the 
Crescent Co., Inc., Pawtucket, R. I. 
Contained in its 24 pages is a com- 
plete listing of most of the types of 
wire and cable offered by the firm. 

Write in No. C100 on card, pg. 17 


ELECTRICAL TAPES—Eight-page 
Accurate Tape bulletin details data 
on rubber, friction and plastic tapes. 
Bulletin features laboratory test re- 
sults,::includes complete packaging 
information. Immediately available 
from Accurate Manufacturing Com- 
pany, Garfield, New Jersey. 

Write in No. C101 on card, pg. 17 


SMALL WIRE STRAPS—Added to 
the one-hole Viking strap line are 
three new Midget stravs for small 
wires. The #616 for fastening RX 
and UF 2/14, 2/12, and BX 2/14; the 
#416 for wires to 4” OD; and #316 
for wires of 3/16” and ™%”. These 
galvanized straps, designed to take 
several sizes of wires, are featured in 
literature released by W. W. Cross & 
Co., Viking Cable and Fastening De- 
vices, Greenville, R. I. 

Write in No. C-102 on card, pa. 17 


ELECTRICAL ENCLOSURES — 
Adjustable and non-adjustable floor 
boxes, watertight outlets for floor 
use, and conduit hangers are shown 
in the 20-page revised catalog #750 
available from Fullman Mfg Co., 
Latrobe, Pa. Adjacent to each 
photograph in the catalog are speci- 
fications for the product pictured. 

Write in No. C103 on card, pg. 17 


FUSE CUTOUTS — Extra-heavy- 
duty fuse cutouts of single-vent, 
small-bore design are described in 
detail as to operation, advantages, 
mechanical loadbreak, dielectric val- 
ues, and ratings in the 8-page illus- 
trated Catalog EHD 1258 offered by 
Hubbard and Co., 200 South Michi- 
gan Ave., Chicago 4, III. 

Write in No. C104 on card, pq. 17 


LINE GUN—A two-color, fold-out 
bulletin illustrated with step-by-step 
diagrams points out features and ad- 
vantages of the line gun manufac- 
tured by Jet Line Products Co., Inc., 
615 Fugate Ave., Charlotte, N. C. Al- 
so available are loose-leaf filler-type 
pages describing contents of the line 
gun kit and the box adapter kit. 

Write in No. C105 on card, pg. 17 


CONDUIT AND DUCTS—Orange- 
burg Mfg. Co., Inc., 375 Park Ave., 
New York 22, N. Y. has made avail- 
able informative literature. Catalog 
No. 52 includes complete details con- 
cerning advantages, installation, and 
properties of Orangeburg fibre con- 
duit, standard conduit—type I, and 
Nocrete conduit—type II. Catalog 202 
offers specifications, installation data, 
and diagram of the complete Orange- 
burg Underfloor duct system. De- 
scriptions and catalog numbers of 
components are also given. 

Write in No. C106 on card, pg. 17 


HEAVY-DUTY WIRING—lllustra- 
tions and detailed descriptions of 27 
types of Circle industrial and com- 
mercial wiring products are featured 
in a four-page folder available from 
Circle Wire & Cable Corp., 5500 Mas- 
peth Ave., Maspeth, N. Y. 

Write in No. C109 on card, pg. 17 


MOTOR STARTERS—Design and 
construction features of their auto- 
matic reduced voltage starters are 
described in a new bulletin released 
by Allis Chalmers, Milwaukee 1, Wis. 
Included is motor control engineered 
for centrifugal compressors, hammer 
mills, pumps, large conveyors, large 
fans, motor-generator sets, and other 
applications. 

Write in No. C110 on card, pg. 17 


POWER SWITCHES—A new bul- 
letin describing its Type PV power 
switches, is now available from Line 
Material Industries, Milwaukee 1, 
Wis. The bulletin gives complete in- 
formation on switches rated at 600 or 
1200 amperes and having voltage rat- 
ings from 7.5 kv to 69 kv. 

Write in No. C113 on card, pg. 17 
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CATALOGS and BULLETINS 


Available Free to Readers of 
Electrical South upon Request 


TRANSFORMER HOIST — Litera- 
ture is now available from Morrison- 
Pelsue Co., 2001 S. Bannock St., 
Denver 23, Colo., describing the Mo- 
PeCo Transformer Hoist—a time sav- 
ing device that permits hanging up to 
three transformers in thirty minutes. 

Write in No. C1l4 on card, pg. 17 


UNDERFLOOR DUCT — Formerly 
known as Howarduct, the Spang 
Standard Underfloor Duct, is intro- 
duced by the Spang-Chalfant Divi- 
sion of the National Supply Co., Two 
Gateway Center, Pittsburgh, Pa., in 
an eight-page, illustrated bulletin 
featuring its simplicity in the distri- 
bution systems for electric power, 
telephones, and inter-coms. 

Write in No. C115 on card, pg. 17 


CIRCUIT BREAKER PANEL- 
BOARD—A descriptive folder fea- 
turing Quicklag lighting circuit pan- 
elboards is available through Frank 
Adam Co., 3650 Windsor PIl., St. 
Louis, Mo. This folder includes illus- 
trations, ampere capacities, voltage 
ratings, and all internal construction 
features of these panelboards. 

Write in No. C118 on card, pg. 17 


ADEQUATE WIRING — “Bright 
Ideas for Ladies” is the title of a new 
booklet from American Metal Mould- 
ing Co., 146 Coit St., Irvington 11, N. 
J. The booklet was prepared by the 
Armoured Cable Section of the Na- 
tional Electrical Manufacturers Asso- 
ciation to acquaint homemakers with 
the electrical wiring their homes 
need for full electrical living now 
and in the future. 

Write in No. C119 on card, pg. 17 


ELECTRICAL TAPES — Plymouth 
Rubber Co., Inc., Canton, Mass., is 
offering a new catalog on friction, 
rubber, and plastic tape. The full 
color folder gives descriptions, sizes, 
and packing information on their 
complete line of Slipknot electrical 
insulating tapes. Detailed specifica- 
tion data charts are included in the 
6-page bulletin. 

Write in No. C120 on card, pg. 17 
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SATURABLE REACTORS — This 
efficient method of regulating and 
controlling electric power for various 
manufacturing processes is described 
in a new folder available from Sorgel 
Electric Co., 838 West National Ave., 
Milwaukee 4, Wisc. 

Write in No. C121 on card, pg. 17 



































ELECTRIC HEATING — Electro- 
mode Division of Commercial Con- 
trols Corp., 570 Culver Rd., Roches- 
ter 3, N. Y., is now offering their 
complete line of electric heaters and 
heating systems for the home. De- 
scriptions, specifications and illustra- 
tions are included for wall and porta- 
ble heaters for large and small rooms, 
radiant panel heaters, baseboard 
heaters and radiant cable heat. 

Write in No. C122 on card, pg. 17 
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LIGHTING FIXTURES — A new 
catalog of recessed lighting fixtures 
has been released by Atlas Electric 
Products, 319 Ten Eyck St., Brook- 
lyn 6, N. Y., manufacturers of Atlite 
lighting equipment. The 24-page, 
color catalog features over 100 new 
lighting fixtures that have been add- 
ed to the Atlite line. 

Write in No. C123 on card, pg. 17 








DISTRIBUTION EQUIPMENT — 
Kuhlman Electric Co., P. O. Box 288, 
Birmingham, Mich., offers an eight- 
page catalog, CS-201, describing their 
line of distribution transformers of 
the single phase conventional type, 
167 kva and below. Also available is 
an information sheet, CS-204, on the 
Kuhlman externally operated series- 
multiple switch for pole-type trans- 
formers 5-167 kva. 

Write in No. C126 on card, pg. 17 











TI LAMP GUIDES — Sylvania Light- 
ing Products, 60 Boston St., Salem, 
t pays to Bet figures from ~ ling offers a series of guide books 
Y T containing general information, tech- 
K HB ee O N EK nical data, and catalog listings on 
: their lines of fluorescent lamps, in- 
candescent lamps, and mercury 
Whatever type of custom wiring enclosure you need— Keystone now lamps. 
has a complete design-and-build service with facilities to produce Write in No. C128 on card, pg. 17 
special boxes, cabinets and enclosures . . . to meet your exact require- 
ments! All carefully manufactured from any desired material in all 
types, shapes and sizes. Send your blueprints or sketches outlining 


i ; wee ’ . 4 t FASTENING DEVICES — The 
your specifications today—you’ll receive a quotation promptly! Paine Co, 501 Westgate Rd., Addison, 


Ill., offers a new catalog on their line 

KEYSTONE MANUFACTURING CO. of hanging and fastening devices. 

Division of —PAVIS INDUSTRIAL CORPORATION The 31-page bulletin is indexed for 

easy reference, and contains infor- 

23333 Sherwood Avenue - Warren, Michigan mation on design features, prices, 
and packaging. 

Write in No. C129 on card, pg. 17 
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WIRING EQUIPMENT — a 
Manufacturing Co., 23328 Sherwo ‘ 
Road, Warren, Mich., has issued a \\ | IS yN 
new catalog (158 March 1, 1958) giv- . : ; 
ing complete specifications and il- Paclaved Heatin uo k- qu ipment 
lustrations on their line of wiring — 
installation equipment. Included in 
the 70-page catalog are wireways and 
auxiliary fittings, cutout boxes, out- 
let boxes, switch boxes, and cabinets, 
giving Code requirements, and price 
sheets. 

Write in No. C130 on card, pg. 17 


STEEL WIRE—Technical informa- 
tion on Alumoweld, a newly devel- : Crepe 
oped aluminum-covered steel wire Air conditioning ._ rus 
and strand, is contained in a 12-page : : : ~— 
catalog, just issued by the Wire and Air condition® «| 
Cable Division of Copperweld Steel 
Co., 322 Frick Building, Pittsburgh 
19, Pa. Illustrated and documented 
with engineering data, the colorful 
catalog provides a complete working 
knowledge of this new material—its 
properties, advantages, applications 
and construction practices. 

Write in No. C142 on card, pg. 17 


ELECTRICAL FITTINGS — A 40- 
page illustrated catalog and price list 
on the Gedney line. Shown and listed 
are conduit, threaded entrances, SEC, 
EMT and ground fittings and box 
connectors for both armored and 
non-metallic cables. Copies are avail- 
able from Gedney Electric Co., RKO 
Bldg., Radio City, New York 20, N.Y. 

Write in No. C143 on card, pg. 17 





CONSTRUCTION ANCHORS — 
“Anchoring for Power and Commu- 
nication Lines,” a completely illus- 
trated manual on improving line con- 
struction with better anchoring, has 
been published by the Advertising 
Dept., the A. B. Chance Co., Centra- 
lia, Mo. The 25-page booklet shows 
how to install the right anchor at the 
right place in the right way. 

Write in No. C144 on card, pg. 17 





ELECTRICAL FITTINGS—Black- DUCT FURNACE 
hawk 


Industries, Dubuque, Iowa, 


offers a complete catalog of electrical @ ELECTRICALLY HEATED, GENTLY CIRCULATED AIR 
conduit and cable fittings. Also a GIVES THE GREATEST COMFORT. IT DOES AWAY WITH 
ee ee ee STAGNANT AIR AND COOKING ODORS. AN ELECTRIC 
rawings and instructions for in- E N'T 
delliag eevee exteuee este on DUCT FURNACE WITH BLOWER PROVIDES TH 


low or ranch type buildings. DEGREE OF COMFORT HEATING. 


SD Sh SS 68 aw © A WILSON DUCT FURNACE IS IDEAL TOO IF IT IS 

PLANNED TO INSTALL AIR-CONDITIONING LATER. SEND 
THE CONVENIENT BUSINESS REPLY CARD FOR SPECIFI- 
WIRE PULLING LUBRICANT — CATIONS AND PRICES. 


Illustrated six-page folder showing > : ja 
the advantages of an improved Y-Er \ | | S () \ 3 | K( T R | ( | | R \ \ ( I: \ 
Eas wire pulling lubricant is avail- re 4h \ p | mr 

able from Electro Compound Co., 


4145 W. 150th St., Cleveland 11, Ohio, ROSSVILLE. GA. 
Write in No. C147 on card, pg. 17 
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YOU DON’T NEED CAT’S EYES...TO SEE IT IN THE DARK. 


LEV-0-LITE 


ILLUMINATED HANDLE 


silent mercury switch 


No more fumbling in the dark . . . no 
more dirty walls from “switch-groping.” 
Instead, a tiny, built-into-the- handle 
neon lamp that always remains bright, 
lasts a lifetime, and costs but a few cents 
a year to operate! This switch is sturdy, 
easy-to-install, with no moving parts to 
wear out, no springs to snap. Ideal 
wherever silence is essential . . . now 
popularly priced for every installation. 


And... it’s just one of the many fine, 
economical devices made available to 
everyone through the superior skills 
and complete resources of LEVITON! 


For the complete story, write today on 
your letterhead. 


All silent switches listed by U.L. and C.S.A. _ 
LEVITON SILENT ‘ ) ‘J 
MERCURY SWITCH —. 
Fully enclosed ee » 
rated 


e 
3A. 250V. | IFICATION 
ea Kron GRADE 


illuminat 

Sinc 

No. 5561 or A Ds 

Three Way . } 

No. 5563 : / 
“4 


Available boxed or carded. 
Specify“’’K‘’ when ordering 


nam Your best jobs are done with... 
LEVITON MANUFACTURING CO., INC., BROOKLYN 22, N. Y. 
Chicago « Los Angeles « Leviton (Canad~' Limited, Montreal 


For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORP., Pawtucket, R. |. 
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GENERAL CATALOG — General 
catalog of Royal Electric Corporation, 
Pawtucket, R. I., covering flexible, 
service and lamp cords, cord sets, 
extensions, trouble lights, wiring de- 
vices and fuses is available to whole- 
salers. Dealers catalogs may be se- 
cured from Royal distributors. 

Write in No. C148 on card, pg. 17 


CARBON PRODUCTS—A 28-page 
catalog on Motor and Generator 
Brushes and carbon products telling 
how to order brushes, grade recom- 
mendations, characteristics, and de- 
scription of brush grades, is available 
from the Helwig Co., 2536 North 30th 
St., Milwaukee, Wis. 

Write in No. C149 on card, pg. 17 


ELECTRICAL EQUIPMENT—The 
Wadsworth Electric Mfg. Co., Inc., 
Covington, Ky., has issued a new 
catalog 58’ Guide, containing data on 
their line of Safety Switches, Serv- 
ice Equipment, Distribution Panels, 
“E-Z-RED” Circuit Breakers, inter- 
changeable and non-interchangeable, 
also wiring troughs. 

Write in No. C151 on card, pg. 17 


SELECTING FUSES — A 12-page 
descriptive handbook Fuseology tells 
how to get safest, most dependable, 
trouble-free electrical protection from 
fuses. Contains useful information on 
selecting right size and type of fuses 
—how to stop needless blows—avoid- 
ing poor contact and other troubles. 
Issued by Bussmann Mfg. Co., Uni- 
versity at Jefferson, St. Louis 7, Mo. 

Write in No. C152 on card, pg. 17 


CLAMPS AND STRAPS — Some 
600 clamps and straps are listed in a 
new catalog put out by Victor Spe- 
cialties, Inc., 775 Main St., New Ro- 
chelle, N. Y. Catalog number, size, 
type, and price are listed for each 
item in numerical order under gen- 
eral categories. Illustrations are also 
included. 

Write in No. C153 on card, pg. 17 


LIGHTING FIXTURES—A line of 
lighting fixtures specially designed to 
utilize the new G-E Celeste bulb, is 
described in a four-page catalog is- 
sued by Champion Mfg. Co., Inc., 140 
West 23rd St., Hialeah, Fla., makers 
of the fixtures. These fixtures com- 
bine functional and decorative light- 
ing at reasonable costs. The catalog 
gives specifications and illustrations 
of the new line. 

Write in No. C154 on card, pg. 17 
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BOOKLETS ©@ NEW PRODUCTS © ADVERTISEMENTS 


Help yourself to free literature 
and more details on any prod- 
uct mentioned in this issue. 


Instead of writing a dozen different manufacturers for free 
literature and more information on products, tools, or services, 
just Insert on the cards below the appropriate key numbers 
of the items in which you are interested. These cards may be 
used to get information on products mentioned in the following 
departments (see Contents Page for page number): 

Catalogs and Bulletins New Electrical Products 

New Utility Equipment Manufacturers’ Literature 
Be sure to print or write legibly your name and address— 
drop it in the nearest mail box and 


AUGUST, 1960 
Send free information on these NEW PRODUCTS and/or services (fill in key numbers): 


AUGUST, 1960 
Send free information on these NEW PRODUCTS and/or services (fill in key numbers): 





These cards 


can help 

you get 

valuable 
information 


71 
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BUSINESS REPLY CARD 


PARST CLASS PERMIT NO. 582, SEC. 34.9, P. L. & R., ATLANTA, GA. 


Electrical South 
806 PEACHTREE ST. WL E 
ATLANTA 8, GEORGIA 
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For Immediate delivery... 
and service... 


BASIC TYPES 
READILY AVAILABLE 
IN ALL STANDARD 
SIZES 


SHERARDUCT 


Hotdip galvanizing cannot equal Sherarduct, which 1s to corrosion, and a special — ss — zes the metal to 
coated with the MVC-1 formula. It's virtually impervious permi: easy hending with neo peel r Haking 


XDUCT Gi a eeneemeemnenees 


A superior bright steel condum with galvanized threads to increase tesistance to both corrosion and faking. Clear 
Outside surface has a coaung of electrolytically pure zinc hard enamel intenor makes fishing easy 


NE ALUMINUM [| 


National's aluminum conduit is an easily installed, cor- appearance. Color-coded thread protectors provide complete 
rosion fesistant conduit with a permanent attractive thread protécuon as well as ease in storing and selecting sizes 


hE a 


EMT XDUCT Jr. Flectrogalvanized exterior with a special tate fishing. Will not flatten, bends readily into the job 
formula sihcone base clear enamel on the unterior to facil. Good appearance high corrosion resistance 














Also available are electrically approved Wrought Iron Conduit, Black Enamel Con- 
dust and Flexsteel, (flexible steel conduit) . For additvonal information, write to 
Nattenal Electric Diviston, H.K. Porter Company, Inc, Porter Building, Pritshurgh 19, Pa 


NATIONAL ELECTRIC DIVISION PORTER H. K. PORTER COMPANY, INC. 


Call your nearest Noland Branch 


Now available to you through NOLAND! Best quality 
National Electric conduit . . . in a variety of types offers 
you greater opportunity to meet exact customer needs 
regardless of applications. Get complete quantity and 


delivery information from your nearest NOLAND branch. 


37 BRANCHES SERVING THE SOUTH 


NOLAND 


NOLAND COMPANY INC WHOLESALE DISTRIBUTORS: PLUMBING HEATING 
INDUSTRIAL ELECTRICAL REFRIGERATION AIR CONDITIONING MACHINE TOOL 
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WORLD’S MOST WIDELY USED 
ELECTRICAL TEST INSTRUMENTS 


( 
+) gony 
4 j 


—_ 
— aT 


Mi 


1] 
} 


Meee et Bs- =8 


AMPROBE RS-3 


AMPROBE RS-1 -. AMPROBE JR. 
The economy snap-around volt am- ss The advanced voltage tester that 
meter with many features of the e gives you current, too. Available in 
great RS-3 including rotary scale, seven models, ranging from 10 amps 
pointer lock, printed circuit, and ad- to 100 amps in either 125/250 or 
vanced movement design. 4 current « 150/600 volts. Choose the model 
* — that fits your job. Only $1 9.85 


ranges. 2 voltage ranges. 
Only $39.85 


AMPROBE : AMPROBE 
DECA-TRAN . ENERGIZER 
Makes your Amprobe the world’s most * Multiplies the sensitivity of any Am- 
flexible and versatile electrical test probe ten times—for precise readings 

on small appliances and fractional 


instrument. Extends amperage read- 
ing 10 times. Gets readings as high horsepower motors. Onjy $3.75 


as 1200 amps. Only $24.75 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N. Y. WORLD’S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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We shoot for the moon every month 


The mean distance from the surface of the 
earth to the surface of the moon is 233,814 
miles. Every month Southwire trucks come 
close to registering that many miles right here 
on good old terra firma. Our record so far 
was set at 229,893 miles in December 1959. 

Like some others who are shooting for the 


moon, we haven’t made it yet, but that doesn’t 
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keep us from trying. Someday soon we'll do 
it, and then we'll try for the round trip— 
467,628 miles! 

Far-fetched ? We think not. It points up 
Southwire’s unwavering aim to produce more 
and better wire, and better service. 

How does anyone reach the moon unless he 


shoots for it? 


@ Bare and Weatherproof Copper and 
Aluminum Line Wire 

@ Neoprene, Polyethylene, and 
VWP* (Vinyl) Weatherproof Copper, 
Aluminum and Triplex 

@ U.R.C. (DBWP, TBWP) Copper 

@ Copperweld® Conductors 

@ Copper and Aluminum Building Wire 

@ ACSR and All Aluminum Cable 


@ Galvanized Steel Guy Strand 
and Static Wire 


@ Aluminized Steel Guy Strand 
and Static Wire 

@ Aluminum Alloy Wire 

@ Cable Accessories 

@ NM Sheathed Cable 


@ ALSO FABRICATORS OF COPPER AND ALUMINUM 


FOR WIRE AND CABLE MANUFACTURERS 








AMERICAS st Complete Plant 
for Americas most COMPLETE LINE! 


26 Models Raywall Wall Heaters ‘ This new plant, with more than 50,000 square 

15° wall-incert: modele and eleven feet of floor space, was designed specifically for 

surface mounted models. 1000 thru the manufacture of electric space heating equip- 

6000 watts—also 18 models Raywall Hit ment. Facilities include: complete metal fabrica- 

Jr. Heater, 1000 watts thru 1500 tion and finishing departments; complete auto- 

wate. matic heating cable manufacture; continuous line 
4 assembly, engineering, inspection, testing and 

11 Models Raywal! Portables | packaging. 

8 thermostatically controlled stand- 

ard portables. 1500 watts thru 6000 

watts. Also 3 Raywall Fan Portables, 

3000 watts, 4000 watts and 4800 

watts. 


17 Models Industrial Heaters 


3 sizes in “heavy duty” heaters. 
10,245 BTU thru 30,735 BTU. 


Raywall Electric Baseboards 
2-ft. thru 10-ft. sections. 250 watts 
per foot. Also built-in controls, re- 
ceptacle and corner sections. 


Ra-Heat Radiant Heating Cable 


47 sizes from 125 thru 5000 watts 
for every radiant heating applica- 
tion. 


Installation equipment and a com- 
plete line of Thermostatic controls 
available for use with Ra-Heat 


cable. Main Assembly and Shipping Area 


TENNESSEE PLASTICS INC. 


ne sper. Cerrotll Reece Breach 
; ° H NS ON a es 1&8 ww & SS ECE 
Order literoture and merchandise from your nearest stocking warehouse: 


The Baxter Co. Ed B. Schack Graham P. Dowling Paul Prugh 

101 Kansas Street 2216 First Avenue 1813 Second Avenue 5700 Buffton Road 
San Francisco 3, Calif. Seattle, Wash. Tampa 5, Fla. Fort Wayne, Ind. 
MArket 1-8636 MAin 0171 4-5749 KEnmore 3210 
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The men who really know...know Eicor 


Meet Bill Reynolds, a man with his head in the clouds and his feet planted firmly on the ground. 
Electrical General Foreman for Fischbach & Moore Inc. and L. K. Comstock & Co., a joint venture, 
Bill has over 33 years of skyscraper construction experience behind him. Ask Bill about electrical] 
fittings and boxes and he’l] tell you he’s always glad to hear that Efcor’s on the job. That’s his 
assurance of products manufactured with the engineering, the quality and the features that mean 
greater efficiency and a better job done for Bill and his men. Like Bill Reynolds, all across the 
country you'll find the men who really know. . . know EFCOR. 


ELECTRICAL FITTINGS CORPORATION - WOODSIDE 77, N.Y. 








BEFORE YOU BUY RIGID GALVANIZED CONDUIT 


Hand run a coupling on Steelduct uniform galvanized threads. The coupling will 
run free but not loose. Steelduct galvanized threads are sharp and clean because 
the Steelduct galvanizing process produces a measured uniform coating, free 
of any excess deposits of zinc. Uniform galvanized threads by STEELDUCT cut 


installation costs by eliminating rusty threads and assuring free running couplings. 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN, OHIO 
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WITH EACH 66’ ROLL OF 


No. 7 SLIPKNOT :.-.°" 
the NEW y 
FuPnCul ae 


INSTANT TAPE —— 


D i S P E NI Ss E R e INSTRUCTIONS 


for the use of 
this cutter and 
dispenser on 
reverse side of 
insert. 


your favorite 
plastic electrical tape 
... how handier than ever ! 


e Protects the tape * Keeps tape clean 


e Dispenses quickly ¢ Cuts without 
effort 


i havent feeten ein vie alt EASY OPERATION SAVES TIME, TAPE AND TEMPER! 


Tape easily removed for hard-to-get-at 
splices 


Saves tape — eliminates waste 


Starts instantly — no fumbling for 
the end 


TRY 17 TOOAY/ 
PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 











NOW! 

MAXIMUM HOUSEPOWER 
FOR ALL-ELECTRIC HOMES 
with BullDog’s 200-Amp distribution service center 


Provide better electrical living with BullDog’s PL12A Pushmatic 

Electri-Center®! This residential distribution service system sup- 

plies 34 circuits to feed electric heating, air conditioning, range, 

oven, water heater, dryer, plus lighting and general purpose circuits 

. all from a single compact 200-Amp 12-circuit panel! (See dia- 
gram at right.) For further information contact: 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit, Michigan. 
In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 


Consult the following Southern representatives: 


Wilson Electrical Equipment Co. Wilson Electrical Equipment Co. Standard Electric Mfg. Company Walker Electrical Co., Inc. 


3216 Garrow St., P.O. Box 1725 
Houston, Texas 


101 E. Maple Street 2401 Federal St., P.O. Box 1138 125 Bennett St., N.W., P.O. Box 2308, Station D 
San Antonio, Texas Dallas 1, Texas Atlanta, Georgia 














Cat. No. PL12A 
Service Center 


Sub-panel with 10— 
2-pole circuits for 
electric heat and air 
conditioning . . . 

or a separate feeder 
for electric heat 


pump. 


Sub-panel for 20 
general purpose and 
lighting circuits. 
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Now from Diamond Wire and Cable... 


RADIANT HEATING CABLE 
with either UF or TW leads 


Here it is .. . dependable Red-D-Heat radiant heating cable 
available in your choice of either UF or TW non-heating 
leads. The TW is nylon jacketed and color coded to 
identify wattage and voltage. The UF lead, also color 
coded, now allows you to use Red-D-Heat without first 
installing and then “fishing” through a loom. And, 
remember . . . the complete Red-D-Heat line is manufactured 
under strict quality control to deliver “‘full capacity”. 


240 VOLT SETS 208 VOLT SETS 120 VOLT SETS 
CAT. NO. WATTS BTU CAT. NO. WATTS BTU 


DIAM ON D 


WIRE and CABLE Company 
Sycamore, Illinois 
WAREHOUSES: Pittsburgh * Cleveland * Minneapolis * Denver * Dallas * Atlanta 
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tense, “Quartzlite 500” 


Only the Appleton Intenso “‘Quartzlite 500” is 
precision engineered to meet the lamp manufacturer’s 
efficiency and operating stendards for the new 500- 
watt, filament type, iodine cycle lamp. 

Its new, compact design was specially devel- 
oped for this powerful lamp to give you 19% 
greater, constant light out put of 21 lumens per 
watt ...and twice the average life of a conven- 
tional 500-watt lamp. 

That’s not all! Now, attractive lighting instal- 
lations can be made compactly, easily, economi- 
cally. The special weatherproof unit design also 
puts light where you want it. Its extremely 


sharp cutoff—in a rectangular beam spread— 
eliminates the usual need for beam overlap, yet 
provides adequate, uniform light for innumerable 
applications indoors and out. 

For increased lighting efficiency in Industry « 
Commerce « Recreation « Transportation, buy 
or specify the versatile Intenso ‘“‘Quartzlite 500”’ 
. .. ideal for signboards, displays, outdoor sports, 
building security, mobile equipment, storage 
areas and many other uses. 


Contact your Appleton distributor or write today for 
complete details! 


Sold through franchised distributors only 


PPLETON. 


Also manufacturers of: 


0) oe 


Outiet Boxes, 
Covers, 
Switch Boxes 


0 aoe 


Explos: 
Lighting Connectors 
Fixtures 


Automatic 
Reelites 


electric company 
1701 Wellington Avenue, Chicago 13, Illinois 
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How Day-Brite lighting helps a school 
prepare for tomorrow 


The “little red school house” was fine in its day, 
but future demands on our educational system 
require a new kind of educational plant. This 
high school, incorporating some of today’s most 
forward-looking architectural concepts, promises 
to remain modern and efficient for years to come. 


With great attention given to both form and 
function throughout, Day-Brite was the logical 
lighting choice, Semester after semester after 
semester, these fixtures will provide highest 
visual comfort with substantial long-range 
operating and maintenance economies. 


If a school building or remodeling project fig- 
ures in your “tomorrow”, consult your Day-Brite 
representative about the lighting designed with 
“tomorrow” in mind, Day-Brite Lighting, Inc., 
6260 N. Broadway, St. Louis 15, Mo. and Santa 
Clara, Calif. In Canada: Amalgamated Electric 
Corp., Ltd., Toronto 6, Ont. 


DAY: BRITE 
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Superb Day-Brite Holiday fixtures maintain a minimum lighting level of 70 footcandles. 


Princeton High School, 
outside of Cincinnati 


Architect: 
Potter, Tyler, Martin and Roth 


Consulting Engineer: 
Fosdick and Hilmer 


Electrical Contractor: 
Beltzhoover Electric Co. 





Molded acrylic plastic enclosures control light prismatically, eliminating glare. 
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a ‘For Quieter, More Efficient Perimeter Heat 


Specify GEE TWIN-FIN’ Electric = ~~~ 
Baseboard — 


_ Here is another impressive example of Martin leadership in the 
~ electric heating field. The Martin ‘‘Twin-Fin’”’ Electric 
‘Baseboard is the result of two years of intensive research. It 
incorporates these new features to insure a new standard of 

. Satisfaction wherever it is used! 


ed Twin-Fins coated with Life- © Pre-wired raceways. 
time Porcelain to protect 
against rust and corrosion. ® Roller Bracket element 


* Two Convenient Lengths, 3 mounting. el 
and 6 feet for easier layout. ELECTRIC BATH HEATERS 
© Safe, Quiet, Sealed element. 
* Two Types, choice of low 


waltege or high wattage. ® Unrestricted air flow to 
* Two Types of Thermostats, prevent dust and lint 








=A 
4a-/\ 


/ | jmmen|| | 
buili-in and wall. collection. L_rsws | 7 
: * ELECTRIC CEILING CABLE 


‘Martin "Twin-Fin" Electric Baseboards, like all Martin Electric 
heat products, are backed by 55 years of experience in the heat- 
ing field. If you want to be out front in the swing to electric 


heat, Martin is the line for you. Write for catalogue and com- 
plete details now. 


ELECTRIC FLOOR FURNACES 


mAar FF 


STAMPING & STOVE COMPANY 
HUNTSVILLE, ALABAMA 


AMERICA’S MOST COMPLETE HEATING LINE 
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it's a Breeze ! 
"Just a Double Squeeze 


Sets Up E.M. T. 
With Original B-M Indenter Fittings 





—— Zs 


al ; BM-51 
Sa -_ 2 Offset 


§ Connector 
3° : 


& BM-52 
WKY B ; 


: %," Offset 
HM ; 


Connector 
me 
BM-21B BM-41 


nine 2 Connector 2” Coupling 
tt BM-22B BM-42 


Connector Coupling 
BM-23B BM - 43 


Connector ] 


a) 


Coupling 


@ B-M Indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze. 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 


or bushed throat type connectors that prevent insulation damage—aAll steel construction with extra 
heavy gauge wall thickness. 














Briegel All Steel 
indenter Fittings 


B-M Offset Connector , showing how ae appreved 
wires are guided over box edge. as Concrete-Tight. 


An GALVA, ILLINOIS 


USED THE MOST FROM COAST TO COAST 
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Contractor's view of the 


Extent of market 
for contractors 
in electric heat 


By Joseph Felber 


Marketing Assistant 
National Electrical Contractors Assn. 


THE EXTENT of the electric heat 
market at this time is almost 
limitless. That means that this 
market for the electrical con- 
tractor also is limitless. We are 
safe in approaching it on that 
basis as to our planning and mak- 
ing ready for the job. 

In 1957 electric resistance heat- 
ing jobs totaled 300,000. They 
rose to 581,000 in 1959. Heat pump 
installations rose from 24,000 in 
1957 to 61,000 in 1959. By 1965 
very conservative estimates are 
that the electric heating market 
will be measured in terms of 
more than $200,000,000, and by 
1970 at least six million American 
homes will reap the advantages 
of all-electric heat. 

This is one market in which the 
electrical contractor has _ not 
dragged his feet. He was in there 
pushing electric heating when 


utilities were cautioning against it. 


It was not until the summer cool- 
ing load created a wintertime de- 
ficiency that they started aggres- 
sively promoting electric heat. To- 
day 70 per cent of the electric 
space heating jobs are channeled 
through the electrical contractor. 
He regards it as important busi- 
ness and it has made residential 
electrical work as important to 
him as commercial, institutional 
and industrial buildings. 

What about the other 30 per 
cent of electric heating installa- 
tions that are not installed by 
electrical contractors? We suggest 
that this is an acute industry 
problem and represents an area of 
grave danger to the progress of 
electric heating. Obviously, they 


Excerpts from talks made before 
the First National Electric House 
Heating Symposium and Exposition 
held recently in Chicago, IIl. 
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are being installed without proper 
attention given to the engineering 
qualifications of the installer— 
qualifications involving both the 
electrical and heating aspects. 
Even a small percentage of work 
done by unqualified and _ irre- 
sponsible elements can damage the 
good name of electric heating. The 
suppliers of this equipment simply 
must realize that electric heat is 
something that cannot be sold as 
a plug-in appliance to merchan- 
disers having no technical knowl- 
edge and little interest beyond the 
time of the sale. 


Annual survey made 


The National Electrical Con- 
tractors Association started taking 
the pulse of the electric heating 
market in 1957. It asked and ob- 
tained the cooperation of 45 elec- 
tric utilities to conduct a con- 
tinuing survey of electric heating 
installations in their service areas 
each quarter. It has revealed a 
phenomenal growth in the elec- 
trical contractors’ electric heating 
market. During the first nine 
months in 1959 heat pump jobs 
showed a 73 per cent increase over 
the 12 months of 1958. Resistance 
heating installations showed an 
average 47 per cent rise each quar- 
ter. 

This survey of electric heating 
is not a census of the number of 
heating units manufactured or 
sold, nor does it count the plug-in 
heaters used in parking lot shacks. 
It is a survey of engineered and 
calculated electric heat installa- 
tions. NECA’s purpose is to render 
a service to the electrical con- 
tractors and the entire electric in- 
dustry by publishing this survey 
so that the electrical contractor 
could form his own specific plans 
with the market trend that is re- 
vealed by the survey. 

Electrical contractors know a 
good market when they see one, 
and this survey has shown it to 
them each quarter since 1957. It 
has been a key factor in inducing 
electrical contractors to get into 
this field. They are in this market 
to render a service to the public, 
the manufacturer and the utilities 
by performing a qualified, engi- 


neered, and guaranteed installa- 
tion. What leads them on is the 
prospect of a profitable operation. 

This vast and growing electric 
heating market is drawing many 
trades to the “bandwagon,” but in 
order to keep this market growing 
and protect the public, electric 
heating should and must be in- 
stalled by qualified electrical con- 
tractors. 

Electric heating is only as good 
as its installation. All of those fac- 
tors that go into a good installa- 
tion—the adequate and safe elec- 
trical system, the quality equip- 
ment, the insulation, the heat loss 
calculation, and the guarantee 
and service all are within the 
competence of the qualified elec- 
trical contractor. 


What contractor's 
are doing about 
this market 


By F. E. Keith 


Chairman, Marketing Committee 
National Electrical Contractors Assn. 


SOME THREE YEARS AGO, NECA, 
becoming aware that the electrical 
construction markets were much 
bigger than any of us thought 
they were, set out to make a 
thorough study of them. It found 
that they were about three times 
the size of the customary thinking 
at the time. The total electrical 
craft (everything that is electric, 
communications, maintenance, 
electronics) market was almost 
$15 billion annually. That is, the 
installed value of these electrical 
systems and apparatus, amounted 
to that. This study naturally led 
us into a review of how we could 
serve this huge market, and what 
we had to do to serve it. 

This moved immediately into 
basic management problems af- 
fecting the contracting industry 
and into considerations basic to 
the electrical and construction in- 
dustries. We probed the customers 
as to what they wanted and what 
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market for electric heat 


had been their experience. We 
probed contractors themselves, 
and found their strong points and 
theiz shortcomings. 

Out of this has come the NECA 
Contractor Development Program 
into which has been woven the 
experience and knowledge of a 60- 
year-old organized industry 
topped with a quarter million dol- 
lar expenditure to verify and add 
to this storehouse by basic and 
objective marketing research. 

The whole approach was aimed 
at developing business at a profit. 
We have no interest in selling or 
doing anything that does not yield 
a profit. We do not think our 
trade allies should expect us to 
because if we did we would be 
doing a very un-American thing. 
We expect them to make a profit. 
We do not wish to deal with peo- 
ple who do not make a profit. 
Profit is the flywheel that makes 
our free competitive system work. 

The first step in the program 
derived from this research is a 
self-appraisal by the individual 
electrical contractor. By means of 
a simple chart that points out 
basic elements of his business he 
can decide whether he wishes to 
develop and in what direction. 
Workshops to stimulate and assist 
the contractor in making this ap- 
praisal are being held in the field 
now. 


Contractors’ problems 


Once the contractor decides to 
develop he likely will face two big 
problems. He will realize that he 
must sell to obtain business. Most 
contractors are not fitted by de- 
sire, temperament, or experience 
to be super salesmen. But he can 
hire salesmen to work for him to 
get this business, just as he al- 
ways has hired skilled journey- 
men electricians to install the 
work. No electrical contractor can 
do much to help himself or the 
industry unless he hires men to do 
the work. Today it is coming 
about that no contractor can do 
himself or the industry much good 
unless he hires salesmen to bring 
in the business. Secondly, he likely 
will want to obtain assistance on 
any of a dozen management mat- 
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ters such as estimating, financing, 
job management, accounting, and 
purchasing. 

The NECA Contractor Develop- 
ment Program is concerned with 
helping and inducing electrical 
contractors to make the self-ap- 
praisal, and providing the manage- 
ment guidance assistance that will 
make them better business-men- 
contractors. This does not solve 
the whole problem. Where is the 
contractor who wants to develop 
going to get the trained salesmen? 


Need for trained men 


There is no pool of trained 
salesmen which he can tap as he 
can for his production workers. 
There is no union organization 
that provides a pool of skilled 
people. Furthermore, the sales 
function of the electrical con- 
tractor has been ignored for so 
long that there are very few of 
this type of person available. 
There are good salesmen in the 
electrical industry but few of 
them know the background and 
the techniques of selling electrical 
contractor services. It is quite a 
bit different than selling switch- 
gear and lock nuts and bushings, 
or selling load. 

NECA is now developing a plan 
for training electrical contractor 
salesmen to do the selling job for 
the electrical industry, taking over 
the contractor’s share of the sales 
burden and putting it to work at 
the logical point of contact with 
the huge construction markets. 

Recently, we outlined the plan 
to the National Wiring Sales Con- 
ference. We proposed a National 
Institute for Contractor Sales 
Training for the electrical indus- 
try. This institute would be held 
at a fixed location and would pro- 
vide an intensive course of some 
two weeks in fundamentals of 
selling, the reasons for selling, 
how to sell, what to sell, and to 
whom to sell. It would bear down 
heavily on selling specific things 
such as electric heat. In fact a 
whole new course on contractor 
selling of electric heat has been 
developed and is now in final 
preparation. 

Contractors, their present per- 
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sonnel or prospective personnel 
would attend the Institute, pay a 
nominal tuition and after comple- 
tion go into the contractor’s sales 
ranks to do this needed job. The 
urgency for this type of personnel 
is so great that we plan to make 
this an industry-wide project, in- 
viting and accepting enrollees ir- 
respective of their membership or 
sponsorship in NECA. The only 
requirements would be that they 
be from or trained for sales work 
within the electrical industry. 

We have invited our trade allies 
to cooperate with us in this pro- 
gram. We have met with the top 
Officials of the major groups in 
the electrical industry — NEMA, 
NAED, EEI and NECA. Agree- 
ment has been reached to set up a 
National Advisory Committee to 
suggest and study general plans 
and policies to guide the institute. 
We are encouraged by the unani- 
mous and enthusiastic support this 
proposal has been accorded. We 
are driving full power ahead to 
get this established. 


How contractor's 


are preparing 
for the job 


By Charles Hart 


Research Engineer 
National Electrical Contractors Assn. 


THE ELECTRICAL contractor is the 
key man in electric heating. It is 
the electrical contractor who must 
sell electric heat. He is the only 
one that can sell it. He is the one 
who has contact with the cus- 
tomer and consumer. Of course, 
his trade allies, the power com- 
panies, the manufacturers and the 
distributors should and do help. 
These trade allies should realize 
that it is the electrical contractor 
who eventually closes the deal and 
performs the proper installation 
that results in a happy and satis- 
fied customer. 

Now, what does the electrical 
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contractor have to know in order 
to produce satisfied users of elec- 
tric heat? That is, in addition to 
his basic knowledge of the instal- 
lation of electric wiring and elec- 
trical equipment. He must become 
a heating engineer. Proper insula- 
tion is the key to successful elec- 
tric heating. The electrical con- 
tractor must therefore be com- 
pletely familiar with all types of 
insulation and insulation tech- 
niques. He must be able to cal- 
culate heat losses. 

There are many types of elec- 
tric heating equipment—radiant 
and convection heaters, unit heat- 
ers and central systems, baseboard 
types, wall mounted, ceiling 
mounted and floor mounted, heat- 
ing cable and heat pumps, and 
many more. And there are many 
manufacturers of all these types. 
They are all good and all have a 
place. It is the responsibility of 
the electrical contractor to be 
familiar with all of them and to 
select the equipment most adapt- 
able to do the heating job re- 
quired. This applies also to con- 
trol systems and equipment. 

The contractor must also know 
the advantages and disadvantages 
of electric heat. He must have 
selling techniques and know who 
‘and what his competition is. 


How to acquire know-how 


Now, how does he go about 
learning all of this about electric 
heating. For one thing he reads. 
There have been pounds and 
pounds of promotional and tech- 
nical information printed about 
electric heat. Electrical contractors 
have been bombarded with this by 
the utilities, the manufacturers, 
by NEMA. Our own association 
magazine, “Qualified Contractor” 
has carried many articles on elec- 
tric heat. 

Contractors attend meetings 
such as this. Many of our chapters 
at their regular monthly meetings 
have a program on electric heat. 
Some of our chapters have spon- 
sored seminars for as long as two 
days on just the subject of elec- 
tric heat. I have attended two of 
these. The programs were de- 
signed to educate electrical con- 
tractors. Guest speakers included 
architects and engineers, manu- 
facturers and distributors of heat- 
ing equipment and controls and 
insulation, the power companies; 
and at one of these, one of the 
contractors brought along one of 
his customers. 

And now our association has 
available for its members and 
their employees a course in elec- 
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tric heating. This course is some- 
what different from our other 
courses in that it is more of a 
guide rather than a text. We took 
advantage of the many fine publi- 
cations of the manufacturers and 
utilities. It also includes many 
talks given by various people in 
the electrical heating field. 

The electrical contractor is pre- 
pared to take his place in electric 
heating. But he needs the coopera- 
tion of the other segments of the 
industry. If the power company is 
not willing to promote the use of 
electric heat there is little that 
the contractor can do. In one of 
our NECA chapter areas, there 
are two power companies. One of 
them is promoting electric heat. 
In this part of the chapter, the 
electrical contractors are making a 
lot of installations. The other 
power company is doing no pro- 
motion and discouraging electric 
heat installations. The same con- 
tractors who are selling electric 
heat in the other territory cannot 
get anywhere here. They have 
made a few installations but it is 
not worth their effort. 


Contractor's place 


and opportunity 
in electric heat 


By Charles P. Bobe 


Chairman, Research Committee 
National Electrical Contractors Assn. 


WE ARE ON THE THRESHOLD of the 
greatest construction activity in 
our times. This is not prophesy. It 
is fact as much as there can be 
facts in the future. The huge popu- 
lation growth that is being de- 
scribed as “an explosion” is writ- 
ing the construction tickets in the 
next decade. The _ construction 
boom that we must regard as in- 
evitable in our planning applies 
to all categories of building— 
homes, commercial establishments, 
factories, schools, institutional and 
public structures, laboratories, 
and all manner of facilities in- 
cluding those of the atomic and 
space age. 

For the past few decades the 
use of electricity has been dou- 
bling each ten years. The rate of 
increase as we move into these 
Super Sixties certainly will be all 
of that. There is a factor that 
promises to make it have a great- 
er rate of growth. 


That factor is electric heat. 

Within the past two or three 
years electric heat has become a 
very practical means of heating 
homes and buildings. Within the 
next two or three years we an- 
ticipate that it will become a very 
desirable method of heating these 
homes and other buildings. The 
public is recognizing the values of 
electric heat and is buying it. 


Part of electrical system 


In construction electric heating 
is an integral part of the electrical 
system. Its power requirements 
demand engineering back all the 
way to the power source and these 
considerations become infinitely 
more important than the mere in- 
stallation of apparatus to blow 
out, convect, or radiate heat into 
the room. Electric heating re- 
quirement calculations are com- 
paratively simple. 

Electric heat imposes no special 
construction problems. In fact it 
simplifies construction problems. 
Furthermore, it is an important 
contributor to holding down con- 
struction costs and even reducing 
them. For one thing, the original 
installation of electric heating is 
being done for a sizeable fraction 
of the cost of installation of sys- 
tems using other fuels. The elec- 
tric heating system can be in- 
stalled without unsightly, and 
space using, vents and fixtures. 
And, very important, it does away 
with the boiler or furnace room. 
In schools this saving in space 
adds one or two classrooms and 
effects a material reduction in the 
over-all construction cost. Other 
plus considerations are that build- 
ing construction designed for elec- 
tric heat often avoids shafts and 
duct work that are costly and can 
present very difficult fire preven- 
tion problems. 

A wide range of flexibility is 
afforded by electric heat installa- 
tions in buildings. There is a 
choice between the _ resistance 
(direct) heating systems with their 
simple room controls, and the cen- 
tral systems that involve either 
resistance heating of circulated 
air, or the heat pump. The heat 
pump is also installed on a room 
by room basis. In resistance heat- 
ing there are numerous choices 
such as wall heaters, baseboard 
and glass panels and other radi- 
ating equipment. 

So all in all electric heat is a 
definite plus item for construc- 
tion, providing important cost 
savings, great flexibility, im- 

(Continued on page 119) 
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By Jim Igou 


Cavalier Corporation 
Chattanooga, Tenn. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ THE SATELLITE, a new idea in 
Florida motels, opened recently, 
offering guests “climatized’’ com- 
fort with all-electrical heating and 
cooling. 

Serving the area around Cypress 
Gardens, Winter Haven, Dundee, 
Lake Wales, and Haines City, Fla., 
the new motel was designed to be 
“something different” from the 
start, with clean, uncluttered lines 
and great expanses of glass. The 
physical characteristics of the 
building created heating problem, 
however, and the owners wanted 
something special for the Satellite. 

The basic construction of the 
two-story, 50-unit building is con- 
crete block set on a concrete slab 
floor. Partitions are 8-inch con- 
crete block with dead air space, 
which reduces transmission of oc- 
cupancy noise to the minimum. 
The ceilings are open beam and 
the outside walls are in glass with 
aluminum glass jalousie doors. 
Some of the larger units have two 
outside walls in glass. 

The interior decoration empha- 
sizes comfort and utility. Wall to 
wall carpeting affords beauty and 
comfort. Interior lighting is plenti- 
ful and strategically placed. The 
complete picture is one of charm, 
beauty, comfort, and utility. The 
guest rooms, office and restaurant 
of the Satellite are “climatized”. 
Perfect guest comfort is provided 
in summer and winter by electric- 
ity. 

Electrical contractors, John 
Marotti and Phil Gutierrez of 
Quality Electric Co., Inc., Winter 
Haven, resolved the heating prob- 
lem with electric baseboard heat- 
ing panels. The serving utility, 

(Continued on page 119) 
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Electric baseboard heating panels solved the winter comfort problem 
created in many of this motel’s guest rooms by the large expanse of 
glass wall construction. Some of the rooms have two such walls. The 
view below shows one of the baseboard heater installations with its 
neat, unobtrusive thermostat. The baseboard units contain an outlet for 
an air conditioning unit eliminating duplicate circuits. 
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Contractor's | 


By Francis W. Farmer 


President 
Jefco Corporation 
Bethesda, Md. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 4 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ A FEW YEARS ago electric heat- 
ing was looked upon as an expen- 
sive luxury item out of the price 
range of most homeowners. Porta- 
ble heaters were used frugally be- 
cause of fear of an enormous elec- 
tric bill. Types of equipment suit- 
able for heating residences. elec- 
trically were few and far between. 
Today, however, that picture is 
changing. 

In the past seven years excellent 
equipment has been developed and 
there now exists almost every de- 
vice needed for efficient and eco- 
nomical use of electrical heating. 
As a matter of fact, with proper 
insulation in homes, as well as 
offices and commercial buildings, 
electric heating can be the most 
economical form of heating. 


This bedroom panel is part of a residential electric heating installa- 
tion, one of 600,000 homes that were electrically heated by the end 
of 1959. Market experts predict 2,000,000 such homes by 1965. 


Equipment know-how needed 


Know-how and experience in 
judging the most suitable type of 
equipment under various condi- 
tions are prerequisites, for there 
is thermowire, which may be built 
into walls, ceilings or floors; base- 
board heating; radiant heating 
panels; and forced draft heating, 
each with its own set of conditions. 

We have doubled our annual 
volume in electric heating over last 
year, with more than 100 electric 
heating installations in homes, 
schools, churches, institutions, and 
office and commercial buildings. 
The early weeks of 1960 have al- 
ready scheduled jobs in excess of 

: 25 per cent of last year’s volume. 
Opportunities exist also in the commercial and industrial field for Radiant panels 
electric heating. Jefco has completed a number of such jobs using ” 
heating cable of a type that can be buried in concrete slabs. The in- Radiant heating, where thermo- 
stallation shown here will keep an auto ramp clear of ice. wire is built into the walls, is not 
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dependent upon convection but on 
ray contact for warmth. Though 
source of warmth is not visible, 
radiant heat conveys a glowing 
warmth comparable to sitting in 
the sun. Radiant panels are avail- 
able in a variety of forms and 
shapes and are installed in a man- 
ner to get full contact with the 
rays. There can be no obstruction 
like furniture in front of the pan- 
els, however, for effectiveness is 
dependent upon direct action. 

Electric heating in a home, 
office, or shop provides better in- 
dividual heat control, at no extra 
cost, than any other form of heat- 
ing. In a residence or other build- 
ing where there is a central heat- 
ing system of hot water or hot air, 
zone control is very costly. How- 
ever, with electric heating, a ther- 
mostat set for a preferred level is 
all that is necessary. 


Competitive with other heat 


With electric heating, as with 
electric cooking, an important sell- 
ing factor is its cleanliness, and 
lack of soot and smoke. I would 
venture to say that in 99 per cent 
of the cases, electric heating has 
become much cheaper to install 
than any other form. This is illu- 
strated by the fact that in recent 
bidding we have obtained jobs 
against hot water radiator and air 
convection propositions. 

We are at the present time in- 
stalling enough electric thermo- 
wire to carry 115,000 watts of elec- 
tricity, with 5000-watt elements 
1000-feet long in the new work- 
shops and facilities of a power 
company. In this large area where 
transformer testing is carried on, 
there will be 23 thermostats con- 
trolling 23 elements at 23 differ- 
ent locations. All cable elements 
were laid in concrete floors and 
will result in- temperature level 
suited to the workability and com- 
fort of personnel. Costs were kept 
down in these enormous high- 
ceilinged workshops, where cold 
drafts of air blow through as heavy 
equipment is rolled in. The even- 
ness, versatility and economy of 
electric heating in this installation 
has proved most satisfactory. 

Years ago when we first started 

(Continued on page 118) 
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Electrical heating cable is being installed here in the slab floor of an 
industrial building. Jefco designed a form for putting the heating cable 


into a frame, thus keeping it straight and uniform. 


Method of terminating the heating cable into a thermostat is shown 
here. This is another view of the industrial installation which involved 


heating cable in a considerable area of slab floors. 


1960 
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This 50-unit all-electric apartment building is the 
fifth such unit constructed by B. G. Brasher in 


Birmingham, Ala. He reports that tenants are en- 
thusiastic about his electric heating systems. 


The market for electric heat in 


By George H. Watson 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electrical Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ A 50-unIT, all-electric apart- 
ment house equipped with either 
heat pumps or electric baseboard 
heating in each unit, was recently 
completed in Birmingham, Ala. 
This is the fifth such structure 
erected by the builder, B. G. 
Brasher, who says he wouldn’t 
build any other kind. 

Installation costs for electric 
heating were far below that for 
other types of heating using foss- 
ilized fuel, Mr. Brasher figures, 
and no basement was required, 
since heat pumps are installed in 
crawl space under each apartment 
unit. 

The system also eliminated 
vents, flues, and water cooling 
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towers required with some heating 
and cooling systems. According to 
the builder, occupants like the all- 
electric installation, and find that 
the operating cost is comparable 
with that for other types, while 
providing year around comfortable 
air conditioning. 

Located across from the Vestavia 
Hills City Hall, in Birmingham, 
the project includes heat pumps in 
24 of the 50 apartments, and base- 
board strip heating with room 
coolers in the other 26. 


Heating unit specifications 


The heat pumps are 3-ton ca- 
pacity for the three-bedroom 
apartments, and 2-ton for the two- 
bedroom arrangements. The 3-ton 
units are equipped with 10 kw re- 
sistance strip heating, thermostat- 
ically controlled to come on in ex- 
tremely cold weather. The 2-ton 
units have 5 kw strip heaters. Heat 
pumps are connected to the apart- 
ment rooms by conventional type 
sheet metal ductwork. The occu- 
pants control the equipment winter 
and summer by merely flipping a 
switch. They never see the equip- 
ment, which, however, can be 
reached by a service man. 


Installation of baseboard heating 
units in 26 of the apartments, was 
done at lower cost than that for 
the heat pumps. These installations 
consist of 48-inch sections in some 
rooms, with 32-inch sections in 
others. These units are thermostat- 
ically controlled, and have the ad- 
vantage of providing individual 
room temperatures, although they 
do not have the ventilation and 
humidity control offered by the 
heat pumps. However, the apart- 
ments with the baseboard heating 
units are equipped with one-ton 
air conditioners. One such unit is 
located in each one-bedroom 
apartment, while two are found in 
each two-bedroom area. Housing 
for these air conditioners is built 
into the brick walls. 

One of the secrets of successful 
electric heating according to Mr. 
Brasher is to have ample insula- 
tion for the rooms and for the 
crawl space or area in which the 
heat pump is installed. In this 
project, the insulation consists of 
4-jinch bats in the walls and floors 
and 6-inch blown-in insulation in 
the ceiling. 

In carrying out the all-electric 
theme, the apartments are all 
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Apartments with baseboard type 
heating have air conditioning units. 


apartments Mr. Brasher, left, and James A. Hall, of Alabama Power Co., lock over 


the streamlined service entrance equipment at his new unit. 


served with 40-gallon, quick re- 
covery electric water heaters, elec- 
tric ranges, and_ refrigerators. 
Some also have dishwashers. All 
apartments have connections for 
electric washers and clothes dry- 
ers. 


Simplified entrance panel 


The Brasher project has a new 
type streamlined entrance panel or 
“Housepower box’, now being 
furnished by the Alabama Power 
Company to make installation of 
major home electrical equipment 
easier. This entrance carries six 
heavy duty 240-volt circuits and 
has space for the circuit breaker 
to be supplied by the consumer. 
Heretofore the power company 
only carried lines to the eave of 
the house and did not supply the 
service entrance panel. 
“My experience with all-electric 
apartments indicates that there is 
great tenant satisfaction’’, said Mr. 
Brasher, “Seven out of 12 original 
tenants still live in the first all- 
electric apartment I built 10 years 
ago. Tenants like electric heating The advantage to electrical contractors of all-electric service is that 
because it takes up no floor space, they get increased wiring volume by providing circuits for such items 
is clean and no trouble to shift as these quick recovery electric water heaters which otherwise might 
(Continued on page 118) have been served from natural gas lines. 
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Workmen here install baseboard heating in Arkan- ject’s electrical contractor, forsees a good future in 
sas’s first all-electric school. R. E. Phillips, the pro- a growing demand for electric heating. 


rs al 
rad “ 


ax. 


Be SOR 


DeWight Beard, heating engineer with First Electric Co-op., wires in 
relays that handle the automatic setback for room thermostats. The 
utility supplies expert help or advice when requested. 


Arkansas 


By S. W. Ellis 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ A SMALL ELECTRICAL contractor 
at North Little Rock, Ark., who 
believes in a great future for elec- 
trical heating, was the successful 
bidder for the first all-electric 
school in the state. That contrac- 
tor is R. E. (Gene) Phillips, own- 
er of Phillips Electric & Appliance 
Co. 

This first electrically heated 
school in the state did not come 
into existence without construc- 
tive selling on the part of another 
man who has enthusiastic faith in 
the future of all-electric public 
buildings and homes. He is Louis 
Lemons, rural electrification ad- 
visor of the First Electric Coop- 
erative Corp., Jacksonville, Ark. 

When the Ward Elementary 
School was destroyed by fire in 
May, 1959, Mr. Lemons contacted 
the school board immediately, 
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Teacher, Miss Marshall, is near 
baseboard heat, finds it pleasant. 


Louis Lemons, of First Electric Cooperative Corp., demonstrates the 
fresh-air intake unit to members of the local school board. 


gets first all-electric schools 


hoping to convince the members 
that electrical heat is safer and 
more healthful for schools than the 
old-fashioned open-flame space 
heaters for liquid or natural gas, 
which are widely used in Arkansas 
schools. It took only two meetings 
with the school board to satisfy 
members that electricity should be 
used for heating, lighting, and 
cooking. 

Between these two meetings the 
aid of the architects was solicited. 
In an area where gas rates are re- 
garded as favorable, this first elec- 
trical heating job for a school had 
to be regarded in the light of over- 
all economy. Safety, comfort, 
health, cleanliness, and conven- 
ience, future savings in redecorat- 
ing, and savings in installing elec- 
tric heat were the ultimate selling 
points that won. 


Idea multiplies 


The Ward school has four class- 
rooms, a kitchen, cafeteria, office 
space, storage, and janitorial fa- 
cilities, in a 38 by 208-foot con- 
crete block structure faced with 
brick. Long before it was ready for 
use, its all-electric feature caught 
the interest of other school boards. 
Mr. Lemons found it easier to sell 
a second all-electric job to one of 
these, and work was begun on a 


new school at Perryville. This elec- 
trically heated school has 19 class- 
rooms, administrative building, 
library, cafeteria, kitchen, and 
gymnasium, 

The future for electrical heating 
for schools, Mr. Lemons declares, 
is pointed out rather dramatically 
by these two all-electric schools, 
the only new schools of any type 
now under construction in a ten- 
county area. 

“The Ward School is typical of 
the sort of job the average alert 
contractor can do,” he said. “Some 
electrical contractors are a little 
skittish about tackling a heating 
job the first time. They need not 
be. If a contractor does not have 
all the information and self-con- 
fidence he needs for that initial 
job, his utility company will help. 
Here at First Electrical Coop, we 
send a skilled heating engineer to 
work with the electrical contrac- 
tor, if he wishes this. 

“After that first job, the con- 
tractor realizes how simple it is to 
install electrical heating. What 
help he does not get from us, he 
can secure from the manufacturers, 
who often supply an expert, with- 
out charge, to give help in the in- 
stallation of their equipment. 

“Contractors who have gotten 
over the hump of that first heating 
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job find that installation is so sim- 
ple that a crew of men can take a 
layout to a job and complete it 
with little supervision.” 

At the Ward school, baseboard 
heating is used, the type that Mr. 
Lemons calls the most simple for 
the contractor to install. 
room has a thermostat, controlled 
by an automatic setback. At three 
o’clock each afternoon, all thermo- 
stats are kicked back to 55 degrees. 
The next morning the time clock 
operates kick backs to room 
thermostats, raising temperatures 
to 70 degrees. 

When the school opens at 8:30 
a.m., the body temperature of 
thirty children in each room starts 
producing enough heat to lessen 
the action of the heating system. 
The sensitive thermostat, tolerat- 
ing a variation of only one degree, 
starts saving heat almost from the 
moment the classroom fills. 

Each room is supplied with 
forced ventilation, through a fresh- 
air intake unit that works in con- 
nection with the baseboard heat. 
When the baseboard heat comes 
on, the fresh-air unit brings in air 
from the outside. This air goes over 
heated coils and comes into the 
classroom warm and fresh. It was 
designed for a complete air change 

(Continued on page 117) 
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Heat pumps let 
portable rooms 
enlarge schools 


By C. Thomas 


This article should be especially 

helpful to the following readers: 
x Electrical Contractors 
This view of an El Paso portable school room shows outside of heat Electric Utilities 
pumps, which both heat and cool rooms. Room is set on skids. Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ IN THE PHENOMENALLY expand- 
ing South and Southwest, provid- 
ing school facilities fast enough to 
keep up with the increase in popu- 
lation is temporarily being solved 
by portable school rooms. The re- 
sult is a new electrical heating 
field. 

For example, El Paso, Texas, 
currently has 20 of these portable 
school rooms, and is building 30 
more. Each school room measures 
30 x 24 feet, with 2 inches fiber- 
glass insulation in the sidewalls 
and 4-inch insulation in the ceil- 
ing. Each unit is also equipped 
with two 1-hp heat pumps. 

During the two hottest months of 
the school year, May and Septem- 


This interior of a typical portable school room shows heat pumps on __", it takes the two units for cool- 


either side of blackboard. Only one is usually needed. ing. The rest of the year one heat 
pump does the job of either heat- 


ing or cooling. 

These school units are portable 
in every sense of the word, utiliz- 
ing heat pumps. With a heat pump, 
there is no water tower to erect 
or lengthy pipe connections to 
hook up or unhook when one is 
moved to a new location. 

“It takes 12 minutes to load a 
unit on a flat bed trailer,” said 
Ben Hieken, El Paso Electric Com- 
pany engineer, “and 17 minutes to 
set one at a new location, and tie- 
im.” 

Each portable school room ac- 
comodates from 30 to 35 children. 

The school board decided on 
heat pumps for four major rea- 

, s sons: (1) their safety factor—no 
The entire operation of setting up and tying-in portable rooms which fumes, no danger from explosion; 
will hold up to 35 children can be accomplished in 17 minutes. (Continued on page 118) 
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“Home buyers will go for an improvement 
like that. Thanks for suggesting it!” 


This is a typical comment after the Graybar man spells out 
a new item to help an electrical contractor. 

And many are the practical suggestions the Graybar man 
makes in the course of his calls. For he knows “what's cook- 
ing.” He’s wide awake to the new developments in home 
lighting, for example. He’s a bug on high efficiency, time- 
saving tools and equipment. But whether he talks entrance 
panels, wiring devices, tools, fixtures or other, he makes it 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help * 
Most complete lines * Planned stocks to meet 
your needs * Expert counter service ° 
Speedy handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. @ 


his business to improve your business. 

Moreover, the Graybar Field Salesman is just one of 
four experts who make up the Graybar contractor service 
team. The others: Inside Salesman, Counterman, Specialist. 
And somewhere along the line all four can be of substan- 
tial help to you . .. can help you improve your business . . . 
reduce your costs .. . speed your work. 

It will pay you to know Graybar better. Call us. 


GraybaR 


ELECTRIC COMPANY, 


INC. 


OFFICES IN OVER 130 PRINCIPAL CITIES > 





Market survey shows preference 
for electrical heating of homes 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities ~~ 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers p" 
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@ ELectriciry as the preferred 
method of home heating received 
an overwhelming endorsement in 
a recent consumer survey in three 
widely separated U. S. Cities. 
Some 80 per cent of the persons 
interviewed declared they would 
want electric heat in any new 
home they build. 

The study was made in Fort 
Wayne, Indiana; Knoxville, Ten- 
nessee; and Seattle, Washington. 
These cities were selected to cover 
areas with different conditions and 
with contrasting utility rates. 

The survey was sponsored by 
Corning Glass Works, Corning, N. 
Y.* The firm produces glass for 
industrial and residential heating 
equipment. 

Findings support predictions 
that boom years lie ahead for the 
electrical heating industry. It has 
been forecast that 2,000,000 homes 
will be entirely heated by electrici- 
ty by 1965. This compares with 
600,000 homes so heated in 1959. 

The survey showed that 88 per 
cent of those who now have 
electric heat definitely would re- 
tain it in any new house they con- 
struct. Additionally, 50 per cent 
of those using other fuels at pres- 
ent said they would switch to 
electricity in future homes. 

Corning explained that an effort 
was made to query persons with 
knowledge of electricity as a heat- 
ing source. This was done, it was 
pointed out, to get more meaning- 
ful answers. Thus, 75 per cent of 
the 360 persons questioned had 


* The Electric Heating Survey was 
made by the Research Department, 
The Rumrill Company, Rochester, N. 
Y., for the Technical Products Divi- 
sion, Corning Glass Works, Corning, 
N. Y. 
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some knowledge of electric heat- 
ing. They were either heating with 
electricity or had friends and 
neighbors who were using this 
type heat. 

Those who were without electri- 
cal heat and who expressed a de- 
sire for such heat in future homes 
now live in neighborhoods where 
there are houses so heated. They 
had been exposed to the ad- 
vantages and disadvantages. This 
knowledge impressed them. Con- 
clusion: given the full heat-by- 
electricity story, homeowners are 
interested in switching over. 

In the study, 92 per cent of 
those interviewed were home- 
owners. Average-sized home con- 
sisted of 61% rooms. 

A major consideration in en- 
dorsement of electrical heat was 
cleanliness. Seventy-seven per cent 
of those queried gave this reason 
for their preference. 

Other principal advantages cited 
included convenience (mentioned 
by 44 per cent of those listing 
advantages), even heat (33 per 
cent), and economy (25 per cent). 
Mentioned, too, as advantages: 
Fast, comfortable, healthful, non- 
draft, dry, and moist. The latter 
two qualities were mentiined in 
one per cent of the replies. 

Respondents also were asked 
what they liked least about electric 
heat. Significantly 46 per cent of 
those so questioned could not come 
up with a single objection. 

Of those registering complaints, 
22 per cent mentioned expense, 12 
per cent protested the “dirt,” 9 per 
cent noted non-uniformity of heat, 
and 8 per cent listed moisture. 

Here it was obvious that local 
conditions came into play. For 
instance, only 6 per cent of the 
Knoxville residents, living in the 
TVA low utility rate area, con- 
sidered electric heat expensive. 
This compared with 25 per cent in 
Seattle and 31 per cent in Fort 
Wayne. 

Nearly half the respondents who 
considered electric heat “dirty” 
were Knoxville residents using 
high-operating temperature wall 
units. 

The study also posed questions 


about specific types of heating 
equipment. Units employing elec- 
trically-conducting glass. panels 
came off well. Those having glass 
wall units were more enthusiastic 
about electric heat than owners of 
some other types of electric heat- 
ing equipment. 

As for electrical heating equip- 
ment generally, users mentioned 
low maintenance as an important 
advantage. Low upkeep was cited 
in 57 per cent of the replies to the 
question: What do you like best 
about your heating equipment? 

Other advantages: ‘space saving 
(33 per cent), individual controls 
(26 per cent), and appearance (19 
per cent). 

Added advantages mentioned in- 
cluded safety, quietness, easy 
furniture arrangement, and elimi- 
nation of the fuel storage problem. 

Persons also were asked to recite 
those features they liked least 
about electrical heating equipment. 
Here, again, the number - one- 
half of those questioned - who 
could not list a single disadvantage 
was considered unusual. 

Mentioned as disadvantages were 
danger (11 per cent), furniture ar- 
rangement problems (9 per cent), 
drapery interference (6 per cent), 
and “dust catchers” (6 per cent). 

Oddly enough, more heads-of- 
the-house than housewives com- 
plained about the equipment being 
a trap for dust. 

Which leads to another interest- 
ing sidelight: who makes the buy- 
ing decision when it comes to 
choice of home heating method? 

In most cases, either the head- 
of-the-house alone or with house- 
wife selects the heating system. In 
only 3 per cent of the cases was 
this decision in the hands of the 
housewife alone. 

The growing acceptance of elec- 
tricity over other fuels was clear- 
ly shown by the survey. A size- 
able 88 per cent of all persons now 
using electric heat stated they pre- 
ferred it to their previous fuel. 

Fuels formerly used by most 
were oil in Fort Wayne and Seattle 
and coal in Knoxville. Gas was 
a close second as the replaced fuel 
in Fort Wayne and Seattle. 
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SORGEL’S SPECIALIZATION 


assures Quiet Quality dry-type transformer 
performance that’s the finest in the industry 
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a. 


Since 1916 the principal products at Sorgel Electric Imaginative progress has been, and is being, made 
Company have been dry-type transformers. Because every day at Sorgel. In all forms of modern elec- 
of this long-time pioneering, specialization and trical distribution the Sorgel product is your best 
experienced engineering, Sorgel customers are buy in stepping down higher distribution voltage to 
assured of continuous, more dependable transformer utilization voltage for institutional, commercial and 
performance. industrial buildings. Look for the Sorgel mark, and 
The Quiet Quality of Sorgel dry-type transformers when you find it, you'll know this electrical instal- 
provide the highest efficiency, which reduces oper- lation was the first choice of a quality-conscious 
ating costs. Sorgel specialization assures a product Consulting Engineer, Plant Engineer,Contractor or 
that requires little or no maintenance, and a design End-user who wanted to assure dependable, uninter- 
that’s easy, more economical to install. rupted electrical distribution. 


Set ce so Dal 


Complete Line for Every Purpose up to 10,000 Kvea, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY 





835 W. NATIONAL AVENUE, MILWAUKEE 4, WISCONSIN 


Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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Contractors tell how 


Slip-on ladder, 
custom-built boom, 
aid on aerial jobs 


By J. W. Halbrook 


General Manager 
Scott Electric Company 
Corpus Christi, Texas 


@ WE ARE ABLE to speed up and 
reduce the cost of certain outside 
installation and repair jobs by the 
use of a special patented boom 
which we built and mounted on 
a winch truck. 

The boom is 33 feet high when 
fully extended and we have han- 
died poles as long as 55 feet with 
it. When not in use or when mov- 
ing to and from the job, the op- 
erator folds the boom to make a 
compact load on the truck, by the 
use of hinges built into it, using 
winch line for raising and lower- 
ing operation, like an A-frame. 

We built the unit mainly to 
service street lights and erect sub- 
stations, but soon found that it 
was applicable to numerous other 
outdoor jobs. We have an exten- 
sion ladder which may be 
mounted on a boom, built on the 
same principle, that we slip on and 


This specially designed boom 
helps journeymen repair high 
lights, set poles, and perform 
other such outdoor jobs. 
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off half-ton pick-up trucks which 
gives us sufficient height to service 
lights of greater height, such as 
these in parking centers and 
athletic fields. Other ladders may 
be substituted for various outdoor 


jobs requiring work at consider- 
able height. 

When we are not utilizing the 
unit, we rent it to contractors 
and others, and it is in demand 
much more than we can spare it. 





Comprehensive card system keeps 
accounts receivable up-to-date 


By Earl Eschinger 


Partner 
Earl Electric Co. 
Arlington, Va. 


@ LIKE many a contractor doing 
commercial and residential work, 
we often had difficulty keeping 
track of what was due us. We re- 
corded payments in a Daily Re- 
ceipts Ledger and had accounts re- 
ceivable set up, but we needed a 
consistent recording of detail that 
would place information at our 
fingertips. 

We have, therefore, devised our 
own accounts receivable card sys- 
tem that details materials and la- 
bor, permit fees, total charges, 
amount received from the custom- 
er, and the balance due on a job. 
Filed alphabetically by customer 
name, these cards now provide us 
promptly with information regard- 
ing the nature of work being done, 
progress on jobs, work still pend- 
ing, balances due, the customer’s 
credit rating, and even information 


leading to future work. Better col- 
lections have resulted from the 
quick and ready accessibility of 
this information. 

(Continued on page 117) 


“ff 


Contractor Earl Eschinger quickly 
spots lagging payments by using 
his own accounts receivable cards. 





ROUGH IN LOT 5 
TEMPORARY SERVICE ON 
CASH 





CREDIT 


a 


BALANCE 


| 
5p | 00 
| |_ 54 | 00 
|164|00) --b | -- 


’ AX, VA. 








A typical set of entries on one of the accounts receivable record cards. 
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Which Do YOU Prefer... 
EASY INSTALLATION or “LOWER PRICES"? 


"You good people who buy our lighting fixtures 
often have a very fast comeback when we 
manufacturers ask you why we didn't get a 
job we bid on. “Your price was too high,” 
you say bluntly. And all too often, perhaps, 
you're dead right. 


But personally | wonder how you arrive at the 
true "price" of a fixture. Do you just compare 
one brand against another as to how many 
dollars and cents you pay per fixture? Or do 
you REALLY compare the price — which should 
include many important factors in addition to initial cost. Among these 
factors (which can actually be “hidden costs") are ease of installation, 
ease of assembling, performance and servicing. 


Murray Reiter 


Now no one manufacturer, | honestly believe, can claim preeminence for 
ALL these factors for ALL his fixtures. Proof of this is the way you buyers 
and specifiers keep shopping around and swapping around among the 
various brands. This is good. It keeps us on our toes. !t goads us into 
continually trying to build better fixtures, provide better service, work 
for better performance. 


At L & P Lighting, for instance, we know that the cost of installation can 
easily wipe out any apparent saving you may seem to get from cheap 
fixtures. We know that if you get an inadequate supply of parts — or 
the wrong parts — you suffer costly delays and expense that again erase 
apparent saving. That's why, at L & P, we stress service just as much as 
quality . . . and performance. And that is why, too, we maintain our own 
staff of lighting specialists, to back up our representatives in their service 
to you. 


Next time you buy — or specify — lighting fixtures, whether fluorescent 
or incandescent or both, | suggest that you carefully consider these "hidden 
costs" | have mentioned. | think you'll agree that it's not really a question 
of preferring either easy installation . . . or easy assembly . . . or lowest 
price. It's a question of getting ALL these factors at the most reasonable 
price possible. 


And so | make one further suggestion: before you buy or specify, get 
in touch with your nearest L & P Lighting representative (listed on the 
right). 


Murray Reiter, 
President 


. L & P LIGHTING 


LIGHT & POWER UTILITIES CORP. 
a Olive Branch, Miss. 


z 
© ‘1035 Firestone Bivd. Memphis, Tenn. 
Distributed by Wholesale Dealers Only 





/ 
Ties 
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There's an 


L&P 


Representative 


Near YOU! 


N. B. Nichols 


2509 Bishop 
Little Rock, Arkansas 


Craig-Owen 


306 E. tith St. 
Chattanooga, Tennessee 


Cc. V. Hammon 


845 S. W. 52nd St. 
Oklahoma City, Oklahoma 


Irving Milow 


415 Clover St. 
Rochester, N. Y. 


Irvin Spere 
4142 Stillmore Rd. 
South Euclid, Ohio 


Howard E. Jehnson 


2976 Randy Lane 
Dallas, Texas 


Arthur H. Swertz 
2120 Polk Ave. 
Houston, Texas 


J. F. Hisserich 
2001 Big Bend Ave. 
St. Louis, Missouri 
Joe E. Pearce & Associates 


50 N. Kenmore 
Indianapolis, Indiane 


Associated Manufacturers Agents 


900 Carondelet St. 
New Orleans, Louisiana 


Gerald Preacher 
116 N. Church St. 
Lexington, South Carolina 
Light & Power Utilities Corp. 
P. O. Box 157 
Olive Branch, Mississippi 
Richard B. Murdoch 
7300 Bailor Ave. 
College Park, Maryland 
James E. Clary 
62 Flicker 
Memphis, Tennessee 
William B. Murray 


531 Western Ave., N. W. 
Atlanta 14, Georgia 





SQUARE 


Vandal-Proof 
Tamper-Proof 
Weather- Resistant 


Delta ‘‘PC-150”’’"— 
The Ideal Light 


For Public Buildings and Areas 


The PC-150 is a tamper-proof, vandal-proof lighting 
fixture specifically designed for use in public buildings and 
areas. The fixture accommodates up to two 100-watt A lamps 
in its double 14-gauge steel housing. 

The steel mesh, welded to the outer housing, protects 
the Corning fresnel lens against vandalism. Theft is made 
difficult by spanner-head screws requiring a special screw 
driver for ‘access to lamps. 

Other safety items include the seating of the lens in a 
shock-absorbing foam-rubber gasket, a fiber-glass insulation 
between the fixture and the ceiling, and a safety chain to 
hold the outer steel housing to the inner housing to facilitate 
re-lamping. 

All component parts of the PC-150 are phosphate-coated 
for rust prevention and better adhesion of white-baked syn- 
thetic enamel finish. Other colors are available. 


L& P LIGHTING 


LIGHT & POWER UTILITIES CORP. 


Olive Branch, Miss. 
1035 Firestone Blvd., Memphis, Tenn. 


Wi” Distributed by Wholesale Dealers Only 
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| HERE'S A NEW, BETTER METHOD | 
; OF ELECTRICAL DISTRIBUTION 


| N-E 100 AMP | 


~ SPEEDBUS 


*‘Speedbus,”’ National Electric’s new 100 amp busway, 
goes in so fast, and is priced so low that in most instal- 
lations it actually is more economical to use than con- 
duit or cable! 

Never before has as compact and convenient a dis- 
tribution system been made available. Never before has 
such wide application of busway been possible. In almost 
any commercial or industrial location where both power 
and lighting are required, this new, completely flexible, 
factory-assembled busway will serve best. 

‘‘Speedbus’”’ can be plugged in from either side, back- 


NATIONAL ELECTRIC DIVISION 


: 
{ 
4 








to-back—16 usable outlets in every ten foot length. 
Bolted connections on case and conductor assure posi- 
tive grounding continuity and electrical contact. Erec- 
tion of “Speedbus” is simple—using only hand tools. 
Lightweight sections incorporating aluminum bus bars 
are easy to lift, and require fewer hangers. 

For complete information on how to improve your 
electrical lighting or power distribution while saving 
money, call N-E Man, or write for literature. National 
Electric Division, H. K. Porter Company, Inc., Porter 
Building, Pittsburgh 19, Pa. 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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Patents 
Pending 
CATALOG WVL-0I50A-2" 


Size 10'/."" x 8" x 3%" 
Up to 150 Amp. Capacity 


Patents 
Pending 


CATALOG WY-011-A-1'//,"' 
Size 8" x 8" 4" 


x3 
Up to 100 Amp. Capacity 


| a TIES i oa 











Patents Pending 
CATALOG WVL-0I75A-2" 
= 10/."" x . x 3%" 
75 + emg Aeomow wad Patents Pending 


~' ang 
5th and 6th Terminals CATALOG WYL-1007-A-2" 
Added Line Terminals for Size 10'/."' x 8" x 35%" 
connection to other sockets 7-Terminals — 100 Amp. Capacity 


Write for descriptive catalog containing installation data and current price list. 


METAL STAMPING COMPANY 


590 MEANS ST.,N.W. @ ATLANTA, GEORGIA 
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Feeder voltage regulators replace bus regulation in Decatur, Ala.—see page 66 


Voltage regulation practice—metropolitan areas—page 60 
Voltage regulation practice—low density areas—page 62 

Georgia Tech relay conference—page 68 

Helicopter marks up saving for line-building contractor—page 74 
Conductor heat dissipation—page ** 


(**The fifth installment of this series will appear in the September issue) 
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Power for new refinery 
supplied by overhead installation 
of & Tiger Brand Armorlokt Cables 


Electrical power for this highly automated 
refinery of the Standard Oil Company 
(Ohio) at Toledo, Ohio comes into the 
transformers at 69,000 volts and is stepped 
down to 4,160 volts for the various power 
feeders. These are carried to unit substa- 
tions of the processing plant on racks sup- 
porting the USS Tiger Brand Armorlokt 
Cable. At the substations, the voltage is 
reduced to 440 volts and from there is run 
to the starter racks for motors which drive 
the process pumps. 

This is the first time that armored cable 
has been used in any of Sohio’s refineries. 
The initial cost was less than for a conduit 
or concrete duct installation in the ground. 
The cables in air have a higher current 
carrying capacity for a given size cable. 
Since heat can dissipate quickly, a smaller 


cable can be used to carry the same power. 

Less costly construction was possible 
at substations because the Armorlokt 
Cable was easily accessible from overhead 
and did not require the construction of 
conduit openings in a concrete ground slab. 

Flexibility. Besides ease of installa- 
tion, USS Tiger Brand Armorlokt Cable 
can be readily run around obstructions, 
because of its flexibility. Capacity can be 
quickly and economically added for future 
needs for more power. 

Why not investigate USS Tiger Brand 
Armorlokt Cable—not only for new in- 
stallations but for bringing old systems up 
to date with the least cost for installation. 
Write or call American Steel & Wire, 614 
Superior Ave., N. W., Cleveland 13, Ohio. 


USS, Tiger Brand and Armorlokt are registered trademarks 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


¢ Asbestos Wire and Cable 
¢ Mold-Cured Portable Cord 
* Shovel & Dredge Cable 

* Paper & Lead Cable 





Substation showing cable racks supporting USS Tiger 
Brand Armorlokt Cable with varnished cambric insu- 
lation. Sizes include cables of 500 MCM with voltages 
of 5,000 and 600 volts, 


American Steel & Wire 
Division of 
United States Steel 


e Varnished Cambric Cable 
¢ Interlocked Armor Cable 
¢ Special Purpose Wire & Cable 


YAMAAN 


\ 





New Standard Oil Company (Ohio) refinery at Toledo, 
Ohio with a capacity to process 60,000 barrels of crude oil 
per day. Engineers and constructors: The M. W. Kellogg 
Co., Electrical Contractors: W. W. Clark Corp. 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 


¢ Aerial, Underground and Submarine Cable 


Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroad 





WAGNER TRANSFORMERS 


RIDE OL’ MAN RIVER 


Out in the channel, that’s Federal Barge Lines’ M.V. UNITED 
STATES. Designed and built by St. Louis Shipbuilding & Steel Co., 
she’s the most powerful towboat on America’s inland waterways. 
Headed up the Mississippi, this 8,500 horsepower giant pushes a 
record-breaking 42 barges, the equivalent of seven and one half 
acres. The boat is designed to push 40,000 tons of cargo, the capacity 
of a freight train 1,000 cars long. 


You'll find seven Wagner Dry-Type General Purpose Transformers 
on duty aboard the UNITED STATES. Six 10 Kva and one 7% Kva 
transformers (all 480 volt primary, 120/240 volt secondary, with 
2 extra primary taps) are used to power this muscled lady’s light- 
ing system, small motors, and most of her navigation equipment. 


Ashore or afloat, Wagner Type AE Transformers can be used for 
all general purpose applications, including those where noise must 
be minimized. They have a low sound level, the result of encasing 
smaller Form W core and coils in solid epoxy compound... give 
you a whisper-quiet transformer that can be used anywhere noise 
would be a nuisance. f 


Wagner Type AE Transformers have insulation protection suitable 
for continuous operation at 80°C in a 40°C ambient. All parts are 
sealed from dust, moisture, and corrosion by the epoxy compound. 
Naturally, every unit is built to conform to all applicable standards 
of ASA and NEMA. 


= 
Wagner Type AE Transformers can be installed indoors or out... 
anywhere they will not be submerged or exposed to injurious fumes 
in concentration. Compact and lightweight, they can be mounted 
in any position at any angle, on walls, floors, or ceilings. 


Like to know more? Wagner branches and distributors have all the 
details. There’s one near you, listed in your ’phone book. Call or 
write. Soon. 


WT60-13 


Wasner Electric Corporation 


6440 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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Seamless 
Round Tapered 
Aluminum 
Lighting Standards 


by 
KERRIGAN 


To keep pace with the growing market, 
we are now manufacturing seamless 
round tapered aluminum lighting stand- 
ards for street, highway and area light- 
i in addition to our line of steel 
and aluminum octagonal shafts. 

Full data catalog for the new line will be 


ready soon, Reserve your FREE copy 
NOW! 


Address: Dep't. ES-8 


ROCKWELL-STANDARD 





What New Metal- 


Has closed-door drawout... Stored energy as standard... 


ahaha 

















For complete answer, send for new illustrated Bulletin 2801-2A. And ask to see 
sound strip film that shows you every detail in only 18 minutes. Can be shown 
to you singly or to your group. Contact your nearby I-T-E sales office. Or write 


I-T-E Circuit Breaker Company, Dept. SW, 1900 Hamilton St., Phila. 30, Pa. = ' 


2 seats, 


ae | 
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Clad Switchgear... 


More elbow room inside... Yet fits in tighter spaces ? 








(11) : I-T-E CIRCUIT BREAKER COMPANY 
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Voltage regulation practice 
1—Metropolitan area 


By Henry J. Ford 


Test and Records Engineer 
City Public Service Board 


San Antonio, Texas 


@ THIS DISCUSSION covers the volt- 
age regulation methods used on 
the primary distribution system 
of the City Public Service Board 
of San Antonio. The service area 
covers slightly more than Bexar 
County and spans an area of ap- 
proximately 1,600 square miles. 
San Antonio is the only large city 
in the area. There are several 
large military installations in and 
around the city. We have approxi- 
mately 184,000 meters and our 
peak demand was 396,000 kw in 
August of last year. 

Our primary distribution system, 
until a few years ago was mainly 
4,160 volt four-wire wye. We had 
a few 13,800 volt delta circuits 
going out into the rural areas. 

The older substations had an un- 
regulated bus with three single- 
phase induction type regulators on 
each circuit. The residential cir- 
cuits at one time were set up with 
a different load center for each 
phase, The circuits were laid out 
in three areas of approximately 
equal loads. The area nearest the 
substation had all single-phase 
transformers connected to phase 
“A”. In the middle area, the trans- 
formers were connected to phase 
“B” and in the last area they were 
connected to phase “C”. The 
single-phase regulators were ad- 
justed to hold the desired voltage 
at the first transformer in _ its 
respective area. This method held 
a higher average single-phase 
voltage throughout the circuit than 
would have otherwise been pos- 
sible. 

As three-phase loads developed 
on most all circuits and new sub- 
stations were installed with three- 
phase automatic tap changing 
transformers, a change in circuit 
layout had to be made. The load on 
all three phases was balanced as 
uniformly as possible throughout 
the circuit. This gives better 
balanced voltages for three-phase 
motors on the circuit. 
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Several years ago a program of 
conversion from 4,160 to 13,800 
volts four-wire wye was begun. 
This conversion program has ad- 
vanced at a rapid rate to keep 
ahead of load increases on the 
4,160 volt system. 

The substations serving this sys- 
tem generally consist of one or two 
25,000 kva forced air rating trans- 
formers with automatic tap 
changers. These transformers have 
a rather high impedance to limit 
the fault current to 6,000 amperes. 
Some substations have an unregu- 
lated bus with three-phase 750 
kva step type regulators on each 
circuit. A few of these regulators 
have fans which raises the rating 
to 938 kva. 

The San Antonio Public Service 
Company, the predecessor of the 
City Public Service Board, started 
installing primary capacitors in 
1936 and secondary capacitors in 
1937. Prior to this, the only power 
factor correction method used was 
a 15,000 kva synchronous conden- 
ser at the Mission Road Plant. 


Capacitor policy 


The Board has a general policy 
of installing capacitors to hold at 
least 90% power factor on each 
circuit at the time of its peak load. 
At the present time there is a total 
of 126,000 kva in capacitors in- 
stalled as follows: 


SOCOMGALY occccccscsesressenee . 15,300 kva 
Primary distribution 46,800 kva 
Substation cncccceccccseeon . 54,900 kva 


The total capacitor kva might 
seem a little low when compared 
to the system demand. This is 
caused by two reasons, First, there 
is a power factor clause in the 
rates for large customers. There 
is a penalty for each point of 
power factor under 85 and a credit 
for each point over 85. Many large 
customers have installed capacitors 
of their own to take advantage of 
savings possible with higher power 
factors. 

The downtown underground 
network and the several military 
installations account for 96,000 kw 
of our system demand. In the un- 


derground area we have only 2,200 
kva of capacitors with 48,000 kw 
demand. The underground area is 
divided into three networks and 
only the West network had a 
power factor under 90% this year. 
This network has a larger per- 
centage of smaller loads than the 
other two. 

Second, we have three sections 
of 138 kv cable in our transmission 
system that contribute approxi- 
mately 25,000 kva of capacitance. 


Capacitor switching 


The secondary capacitors are all 
fixed except for 3,000 kva that are 
switched seasonally by thermostat 
on an experimental basis. These 
thermostats are manufactured with 
fixed settings of “ON” at 80 de- 
grees and “OFF” at 70 degrees plus 
or minus 5 degrees. These capaci- 
tors are on most of the summer and 
off most of the winter with a 
period during the spring and fall 
when switching on and off occurs. 

There are 133 switched capacitor 
banks on the primary distribution 
system. These banks range in size 
from 180 kva on 4,160 volt circuits 
to 1200 kva on 13,800 volt circuits. 
All switched banks on 4,160 volt 
circuits are switched by time 
clock. 

We have experimented. with a 
temperature over-ride on the time 
clock to hold the capacitor bank 
off during the winter. A thermo- 
stat similar to the one used for 
secondary capacitors has been in 
operation for some time and it 
seems to function as desired. Ad- 
ditional banks are to be changed 
to include temperature over-ride. 

Switched capacitors on the 13,- 
800 volt circuits are controlled by 
time clocks with few exceptions. 
We have one 900 kva bank oper- 
ated by a reactive relay. This bank 
is at the end of a circuit and ahead 
of a primary meter that carries 
most of the circuit load. The 
metering transformers which were 
already available are used to 
supply the reactive relay. Since the 
relay does not see the effect of 
the capacitors, the on and off 

(Continued on page 116) 
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Time device for control of above bank 


900 kva bank divided on three poles 4 kv pole type regulator installation 
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Voltage regulation practice 
2—Low density areas 


By John Hutchison 


Asst. Supt. .of Engineering 
West Texas Utilities Co. 
Abilene, Texas 


@ THIS IS PRIMARILY a discussion 
of voltage regulation by shunt 
capacitors and voltage regulators 
in substations and on the primary 
distribution systems of the West 
Texas Utilities Co. These practices 
may or may not be applicable or 
desirable elsewhere. 

Our area extends 750 miles 
through the middle of West Texas 
from Oklahoma to Old Mexico. We 
operate in 49 counties and 166 
towns. There are about 2,900 miles 
of transmission lines, 5,600 miles 
of distribution lines, and 117,000 
meters. We have eight districts, no 
divisions. The two largest towns 
are Abilene and San Angelo. Peak 
demand was 269,000 kw last sum- 
mer. 

Our conversion practice is a long 
gradual cut over to 12,500 volt 
distribution systems; and more 
than half of the load is now served 
from 12.5 kv systems, but not half 


600 kva bank of automatically 
switched capacitors using temper- 
ature control. 
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of the small towns have been cut 
over to 12.5 kv. As these distribu- 
tion systems are converted to 12.5 
kv, lower voltage capacitors and 
regulators are removed and are 
not replaced until it becomes 
necessary. In some locations, the 
regulators have to be replaced at 
the time of the conversion. A few 
installations have been left using 
existing 2,400 volt capacitors re- 
connected on the 12,500 volt sys- 
tems. Very little trouble has been 
experienced, but no one is very 
enthusiastic about having the 2,400 
volt equipment on the 12,500 volt 
systems. 

Numerous papers are available 
on the subject and I do not intend 
to go into the economics of ap- 
plication of voltage regulators and 
shunt capacitors, except to say that 
in low density areas everything to 
be installed must be justified. 


Voltage regulators 


Our standards call for voltage at 
the customer’s meter to be 114 to 
126 volts. Regulators rated 7,620 
and 13,800 volts are used on our 


Method of mounting temperature 
control at lower level of the pole 
shown at the left. 


12,500 volt systems. Our standard 
distribution transformers are rated 
7,200 volts. 

Tables 1 and 2 show the voltage 
regulators now in operation. The 
regulators are step type, only a 
few very old single-phase 2,400 
volt regulators are induction type. 
Generally, the smaller regulators 
are single-phase and the larger 
ones are three-phase. 

In the smaller sizes a less ex- 
pensive single-phase step type 
regulator may be purchased, three 
of which cost less than a three- 
phase regulator. In larger sizes the 
three-phase regulator becomes the 
more economical, and their instal- 
lation is usually less expensive. 

I prefer the use of three-phase 
regulators when they are economi- 
cally practical. Regulating the 
individual phases with single- 
phase regulators sounds’ good 
theoretically but actually does not 
always turn out better. There are 
three times as many controls to 
adjust and get out of adjustment. 

About 30% of the installed volt- 
age regulator capacity is on 2,400 


Method of installing time switch 
control units for capacitor banks 
similar to one at left. 
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Table 1—2,400 and 4,160 volt Table 2—12,500 volt regulators 
regulators on system installed on system 
Substations Substations 
Kva rating of Kva rating of 


Single or No. of regulators, Type of Single or No. of regulators, Type of 
three phase regulators each regulator three phase regulators each ‘ regulator 








10 Step 
34.5 Step 
38.1 Step 
57.2 Step 
76.2 Step 
114.3 Step 
167 Step 


156 Step 
300 Step 
500 Step 
750 Step 
1500 Step 
2000 Step 


Induction 
Induction 
Induction 
Step 
Step 
Step 
Step 
Step 
Step 


Step 
Step 
Step 
Step 


t . . . . 
Step Distribution lines 


Step 

1 10.8 Step 
500 Step 3 38.1 Step 
3 57.2 Step 


WWWWWWD ee ee ee 
PP OW-10KON WW-1IWOQD- 


WWW WW WWD et 
NWT11WkK Kw OND 


Distribution lines 
24 Step 


225 Step 
300 Step 





Table 3—Fixed capacitors installed Table 4—Switched capacitors on 
on distribution lines distribution lines 


2,400 volt or 4,160 volt 2,400 and 4,160 volt 


Kvar rating of : ' Kvor 
capacitors, Kvar size rating of 
of bank No. of capacitors, Kvar size Kind of 
: vi banks each of bank control 
135 Time 
135 Voltage 
180 Voltage 
225 Time 


150 Time 
150 Voltage 
225 Time 
225 Voltage 
300 Time 
300 Voltage 
450 Time 


12,500 12,500 volt 


15 15 150 Time 
150 Voltage 
225 Time 
225 Voltage 
300 Time 
525 Voltage 
600 Voltage 

1325 Voltage 


150 Voltage 

300 Time 

300 Temp.-lag 

450 Voltage 

600 Time 
Temp.-lag 


i _ 


25 
75 
150 
225 
300 


150 
300 
600 


There are no fixed capacitors in substations except 
a few manually controlled by operators at attended 
substations. 


NOR RR eS BREN OWOreN 
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and 4,160 volt systems and about 
70% on 12,500 volt systems. 

Almost all the regulators are in 
substations, only a very few are 
out on distribution lines. The evo- 
lution of our distribution systems 
has been in this direction for the 
last 20 years. At several stages we 
have installed a considerable num- 
ber of step type regulators out on 
distribution lines or: feeders, and 
as the loads increase, more sub- 
stations are built; the feeders are 
shortened; more feeders are built; 
wire sizes are increased; or the 
voltage of lines and feeders are 
increased; the regulators are 
moved to substations where they 
can be used. 


Line regulator trend 


Present plans call, for the re- 
moval of at least half of the regu- 
lators now on existing lines. I am 
inclined to think the future trend 
will be to install more regulators 
out on distribution lines until I 
look at our past experience. You 
come to realize the trend is in the 
other direction. No doubt some 
such installations on lines will be 
properly made even though they 
may be removed later. 

I made some investigation to see 
if we have removed any regu- 
lators from distribution lines as a 
result of the installation of capaci- 
tors and did not find any such 
cases. 

We do not use tap changing 
under load (TCUL) transformers; 
there is only one such transformer 
on our system, and this is a three- 
phase 128 kv to 69 kv transformer 
installed at the point of inter- 
connection with another company. 

Once regulators are installed, the 
full benefits from them are not 
realized unless the controls are 
properly set and maintained. 

On setting step regulator con- 
trols on most of the residential and 
commercial feeders it is my 
opinion they should be set to give 
(at the regulator) a maximum of 
about 127 volts at peak load and 
about 123 volts at light load. I find 
this to be the highest practical 
voltage at all times and therefore 
most desirable. 

Why set recording voltmeters at 
the load center and end of line 
when the only place necessary to 
watch the voltage is at the regu- 
lator, in order to set the controls 
of the regulator. This provides 
sufficiently high voltage at all 
times and to all loads on the sub- 
station buss. 

If the regulators are set to buck 
down to 120 volts or lower at light 
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loads, then the voltage normally 
will be too low to provide good 
economic return from the use of 
the regulators, a large part of the 
time. If some individual distribu- 
tion transformer taps are set to 
raise the voltage aad this results 
in too high voltage at light load, I 
believe these individual tap set- 
tings should be sacrificed to the 
extent necessary, and the situation 
otherwise corrected individually 
rather than sacrifice the higher 
voltage on the whole feeder. 

Once the regulator controls are 
set properly maximum—minimum 
voltmeters may be used to good 
advantage to tell at a glance if 
the regulator is keeping the volt- 
age within the proper limits. Since 
most of the feeders have capacitors 
on them, the reactance compen- 
sation is usually set at zero or 
else at a very low value, and 
normally the resistance compen- 
sation setting required is small to 
produce these results. 

Some of our regulators have 
been set without any compen- 
sation, producing a constant volt- 
age or round chart. This is an easy 
way to set them, but the full 
economic and voltage benefits of 
the regulators are not obtained. 


Capacitor applications 


We have not used supervisory 
control for capacitor switching. 
There have been very few second- 
ary capacitors used (except 480 
volt) due to the higher cost per 
kvar. We have experimented with 
only two or three series capacitor 
installations. Since our standard 
distribution transformer, is 7,200 
volt, self protected, with one HV 
bushing, we have not used series 
capacitors with distribution trans- 
formers as a regular practice. 

While there is a considerable 
number of 2,400 volt capacitors on 
our system, we do not plan to pur- 
chase any more of this voltage. At 
the present time our standard 
shunt capacitor is 50-kvar, 7,620 
volts. Formerly we purchased 7,200 
volt capacitors for our 12,500 volt 
systems. The change to 7,620 volt 
capacitors was made in order to 
prolong their life even though 
some capacity is sacrificed. 

Table 3 shows all of the fixed 
capacitors on our distribution lines. 
There are no fixed capacitors in 
substations except a few manually 
controlled by operators at attended 
substations. At the present time 
there are about two thirds as many 
fixed capacitors on 12,500 volt dis- 
tribution lines as on 4,160 and 
2,400 volt lines. The fixed capaci- 


tors are mentioned only in order 
to show a comparison with the 
switched capacitors. Fixed capaci- 
tors of course provide no voltage 
regulation improvement, only some 
increase in voltage. 

Tables 4 and 5 show the switch- 
ed capacitors. Table 4 shows the 
switched capacitors on primary 
distribution lines of all voltages. 
Table 5 shows switched capacitors 
in substation. There is almost twice 
the kvar in switched capacitors on 
12,500 volt systems as on 4,160 and 
2,400 volt systems. There is almost 
twice the kvar in switched capaci- 
tors in substations as on distribu- 
tion lines. The total installed kvar 
in capacitors on the systems is not 
quite half the kw peak load of the 
system. About 70°% of the capaci- 
tors on the system are switched 
and 30% fixed. 

Most of the switched capacitors 
in substations are switched by 
voltage control, the controls are 
located on the source side of the 
regulators, and most of the capaci- 
tors are located on the load side 
of the regulators. 

On distribution lines about half 
of the capacitors are switched by 
time switches, about half by volt- 
age control, and three banks are 
controlled by temperature. 

P. H. Underwood stated in a talk 
made in 1951 on capacitor. switch- 
ing on the Houston Lighting & 
Power Company system, that in 
early installations from 1942 to 
1947 control of switched capacitor 
banks was generally voltage con- 
trol type, in 1948 practically all 
banks were changed from voltage 
control to time switch control. 
Time switch control is by far the 
simplest, and cheapest, and is 
generally satisfactory for most 
applications on a distribution sys- 
tem. He went on to state voltage 
control was applicable under cer- 
tain conditions and would continue 
to be used where applicable. 

Some of our capacitors with 
voltage control are off too much of 
the time. Of course, we have a 
number of locations where volt- 
age control is applicable, pipe line 
pumping loads, irrigation loads and 
others where the load may change 
suddenly, does not necessarily re- 
peat from day to day, and the volt- 
age regulation is not too good. At 
locations where the voltage regu- 
lation is good, voltage control of 
capacitors is, of course, not a 
satisfactory application. 


Capacitor protection 


The capacitor banks on distribu- 
tion lines are fused with EEI- 
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NEMA standard type “T” fuse 
links, and are fused below the 
violent rupture curve. Our stand- 
ards are to use type “T” fuse links 
for capacitors, distribution trans- 
formers and for lateral fusing. This 
standardization works well and 
pays off well on our system I think, 
although if capacitors only were 
considered other fuse links would 
probably be used. This is a small 
sacrifice to pay general standard- 
ization. Load break cut-outs are 
generally used on new installations 
of fixed capacitors. 

In substations there is an in- 
stallation or two using time and 
temperature controls on switched 
capacitors and one _ installation 
using current control. There are 
several installations on which the 
controls used are voltage and 
temperature, this type of control 
seems to be proving to be good. A 
resistance which is normally short- 
ed out by a thermostat is installed 
in series with the voltage control, 
when the temperature gets high 
enough, say it is set for 85°, the 
thermostat opens the contacts 
placing the resistance in the control 
circuit which lowers the voltage 
lever in the control circuit by 
about 5 volts and calls on the 
capacitors. 

There are three banks of switch- 
ed capacitors installed on urban 
residential distribution feeders 
using temperature control with a 
time lagging device developed by 
two people in our company. This 
control follows approximately the 
kvar curve of these feeders (some- 
what closer than a_ straight 
temperature control.) The temper- 
ature control with or without the 
time lag feature seems to be use- 
ful, to supplement the fixed and 
time-switched capacitors, and may 
permit the practical application of 
more capacitors on feeders. 


Capacitor location 


I think everyone agrees the 
place to install capacitors is as 
near the reactive load as is 
practical. On our system a number 
of capacitor installations can and 
no doubt will be added on distri- 
bution lines and feeders largely 
due to load growth and the fact 
that capacitors have not yet been 
fully applied on a number of feed- 
ers converted to 12,500 volts. 

However, in low density areas 
there are long circuits or small 
wires or light loads, or combi- 
nations of these in many places, 
and the number of capacitors 
which can be installed on the 
distribution lines to any practical 
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Table 5A—2,400 and 4,160 volt switched capacitors 
installed in substations 


Substations with voltage regulators 


No. of 
banks 


1 


tt et ND tt 


Kvar rating 
capacitors, 
each 


Kvar 
size of 
bank 


Kind of 
control 


Location of 


Location of 
controls for 


capacitors with capacitors with 


reference to 
regulators— 
load or 


source side a 





25 


25 
25 


25 
25 
25 


25 
25 
25 


50 


Substations without voltage regulators 





275 


375 


525 


1050 
1050 
1050 


1050 


375 
450 
525 
600 
600 
1050 
1500 





Voltage & 
temperature 


Voltage 


Voltage & 
temperature 


Current 
Voltage 


Voltage & 
temperature 


Voltage 
Time 
Voltage & 
temperature 


Voltage & 
temperature 


Voltage 
Voltage 
Voltage 
Voltage 


Load 


Load 


Source 


Load 
Load 
Load 


Source 
Load 
Load 


Load 


Voltage & temperature 


Time 
Voltage 


reference to 

regulators— 
load or 

source side 


Source 


Source 


Source 


Load 
Source 


Source 


Source 


Source 


Source 


Table 5B—12,500 volt switched capacitors 
installed in substations 


Substations 


25 
25 


25 
25 


25 
25 
25 


50 


50 
50 


50 


Substations without voltage regulators 


600 
975 


1050 
1050 


1125 
1350 
2100 


1050 


1200 
1200 


2100 


150 
375 
900 
975 
1050 
1075 
1425 
1500 
2025 
600 
1050 


with voltage regulators 


Voltage 


Voltage & 
temperature 


Voltage 


Voltage & 
temperature 


Voltage 
Voltage 
Time 
Voltage & 
temperature 
Voltage 


Voltage & 
temperature 


Time & 
temperature 


Voltage 


Source 


Source 


Load 


Source 


Source 
Source 
Load 


Load 


Load 
Load 


Load 


Voltage & temperature 
Voltage & temperature 
Voltage & temperature 
Voltage & temperature 


Voltage 


Manually by operator 


Voltage 


Manually by operator 


Voltage 


Voltage & temperature 


Source 


Source 


Source 


Source 


Source 
Source 


Source 


Load 


Source 








advantage is limited. In these lo- 
cations relatively small banks of 
capacitors may increase the cur- 
rent in the circuit, thereby in- 
creasing the losses and may reduce 
the voltage, as well as result in 
leading power factor on the circuit. 

Small size conductors with little 
mechanical strength may be 
broken easily and numerous diffi- 
culties arise from capacitor instal- 
lations in such cases. Small banks 
of switched capacitors are relative- 
ly expensive. Capacitors, to the ex- 


tent practical, should be installed 
on distribution lines near the re- 
active loads, but in low density 
areas a large part of the capacitor 
installations should be in sub- 
stations. 

I checked with our transmission 
and substation people as well as 
the distribution people in the eight 
districts and I have yet to find 
anyone who thought switched 
capacitors were very good for volt- 
age regulation and still a number 
of them thought the best way to 


switch capacitors is with some type 
of voltage related control. 

Shunt capacitors are very useful 
for certain emergency require- 
ments and to release generating, 
transmission, substation, and dis- 
tribution capacity. Regulators are 
needed for voltage regulation. 
Switched capacitors provide the 
fringe benefit or by-product of 
some voltage regulation and should 
be thought of, in addition to their 
main purposes, as a means to in- 

(Continued on page 116) 





Individual feeder regulators 
replace bus regulation system 


@ RAPID LOAD GROWTH and a de- 
cision by the Tennessee Valley 
Authority to remove its 44 kv volt- 
age regulator at the substation 
supplying power to the city of De- 
catur, Ala., has resulted in the city 
making a long term study of its 
voltage regulation needs and 
adopting what appears to be a 
much more economical alternative 
—regulators on individual primary 
feeders. 

According to Q. E. Eddens, man- 
ager of the city’s Electric Depart- 
ment, the change was made in 
March of this year when 72 Gen- 
eral Electric 400-ampere ML-32 
regulators were instalied. Seventy- 
two regulators were needed be- 
cause the city has 24 distribution 
circuits each requiring three regu- 
lators. 

Mr. Eddens explained that the 
city had decided to use feeder type 
regulation on substations ranging 
in capacity from 5,000 kva, two- 
circuit installations to three-cir- 
cuit substations rated 7,500 kva. It 
was further decided that + 10% 
regulation was sufficient and that 
32-step regulators would be the 
best equipment to do the job. 

With the rapid expansion of De- 
catur, Mr. Eddens expects that 
there probably will be at least one 
7,500 kva substation added each 
year. Citing Decatur’s ever-in- 
creasing demand for electric pow- 
er, he said that 20 years ago the 
average residential customer used 
1,640 kilowatt hours § annually 
while today a comparable custom- 
er is using approximately 12,000 
kwhr. 

The City of Decatur gives its 
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customers the second lowest rates 
for electricity in the United States 
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—approximately $1,000,000 less 
annually than the national cover- 
age. 

Regarding the sizable invest- 
ment made in the purchase of reg- 
ulators, Mr. Eddens said, that in 
addition to improved regulation, 
the step-type units are expected to 
pay their full interest and deprec- 
iation in 10-15 years. 


Q. E. Eddens, general manager of the Decatur, Ala., Electric Dept., 
favors single-phase regulators for his system’s 24 primary distribution 
feeder circuits. 72 such units have just been installed. 
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GOOD NE WS in aluminum construction... 


) 
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Alumoweld was developed to cut costs and improve per- 
formance of overhead ground wire, ACSR conductors, 
guy and messenger strand. Its thick aluminum covering 
—25% by area—gives Alumoweld corrosion resistance 
equal to solid aluminum wire and 33% of the electrical 
conductivity. 

When used as overhead ground wire, remember that 
Alumoweld is just as strong as steel, is 18% lighter in 
weight, and has 3 times the conductivity. These advan- 
tages permit greater mid-span clearance, and make 
Alumoweld excellent for relaying and for discharging 
lightning currents to: ground. For guys and messengers, 
Alumoweld Strand provides the full strength of steel and 
will last far longer. 

These valuable properties also pay off when Alumo- 
weld is used as core wire for ACSR conductors. Here, 
Alumoweld eliminates the hazard of dissimilar metals in 
contact, provides increased conductivity and gives you 
an extra-high-strength core wire that matches the life of 
the solid aluminum wires. For the complete story, send 
for Bulletin E.D. 3000. 


COPPERWELD STEEL COMPANY 


WIRE AND CABLE DIVISION, GLASSPORT, PA. 


For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
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Georgia Tech relay conference 


@ THE 1960 ANNUAL CONFERENCE 
on protective relaying, sponsored 
jointly by the School of Electrical 
Engineering and the Engineering 
Experiment Station of Georgia In- 
stitute of Technology, covered a 
wide range of subject material in 
this important field of electric util- 
ity company operations. 

The program was developed by 
a planning committee of eight rep- 
resentatives of Southeastern utility 
companies and electrical manufac- 
turers in cooperation with Dr. H. 
P. Peters, of Georgia Tech, and 
Richard Wiegand, director of Geor- 
gia Tech’s short courses and con- 
ferences division. 


Microwave equipment 


At the opening session, the use 
of microwave equipment for pro- 
tective relaying on the system of 
the Memphis Light, Gas and Wa- 
ter Division, was discussed by S. 
A. Head, Jr. The microwave equip- 
ment was installed at five 161 kv 
transmission stations and at the 
dispatcher’s office. 

Of particular interest was Mr. 
Head’s comment on operating and 
maintenance experfence with the 
microwave equipment. After a few 
months operation it was apparent 
that a definite system of mainte- 
nance must be followed in order to 
keep the system in proper operat- 
ing condition. 

“We soon found that almost all 
of our trouble was due to bad 
tubes,” Mr. Head reported, “and 
values changing within the equip- 
ment, In some cases we went to 
the “industrial” grade tube and 
have been pleased with the results. 
Our equipment has not been in 
operation long enough to get good 
averages on tube life, but we have 
found that tubes such as 6CB6, 
6SN7, 6U8 and 12AU7’s average 
5,000 hours; the life of industrial 
tube 5692 or 6001 has proved to be 
10,000 hours or better. 

“The 2C39A lighthouse tube 
gave us a good deal of trouble in- 
itially, and since this tube is used 
in the local oscillator and trans- 
mitter-mixer-cavities it is vital to 
the system. Our tube checkers do 
not show any way to test this tube, 
and, consequently, I am sure a 
number of good tubes were thrown 
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away needlessly. We have since 
worked out a transconductance test 
on this tube, and by plotting 
graphs on each tube in service a 
system has been found that will 
tell when the tube is nearing the 
danger zone. We are now able to 
plan our outages on a maintenance 
schedule rather than wait for 
trouble. 


“A definite maintenance sched- 
ule is followed; some of the equip- 
ment is checked monthly, some 
quarterly, and some semi-annual- 
ly. Tubes as well as levels are 
checked on a maintenance sched- 
ule. It has been our experience that 
99 per cent of the trouble is caused 
by tubes. If I had to name the 
principal causes of trouble on a 
new installation, they would be: 
tube failure; the ageing process 
that all electronic equipment must 
go through before it settles down; 
and unfamiliarity with the equip- 
ment, both from the standpoint of 
maintenance and operation.” 

In conclusion, Mr. Head reported 
that the microwave equipment was 
proving to be a very useful tool 
and reliable enough for any func- 
tion, including relaying; that two 
more terminals of microwave will 
be added to the Memphis system 
in the next two years. 


Oscillograph applications 


From Herbert M. Paul, of Flori- 
da Power and Light Co., the con- 
ference heard a discussion of the 
application and uses of automatic 
oscillographs on electric utility 
systems. He described a six-chan- 
nel type oscillograph which had 
been found particularly suitable 
for their applications. The machine 
has an over-all sensitivity of 
-761 mm/ma and uses chart paper 
12 inches wide. The chart paper 
can be made to travel at either 3 
or 12 inches per second, but Mr. 
Paul indicated that they had found 
the 12 inch speed most suitable for 
all operations. The chart accel- 
erates to full speed in 2 milli- 
seconds and a record length of 
from two to 20 feet can be ob- 
tained. 

“The new oscillographs are ex- 
pected to furnish information 
which can be used to improve sys- 
tem operations in at least five 
specific ways,’ Mr. Paul told the 
conference. “First, the number and 
extent of transmission line outages 
caused by failure of both ends to 
reclose successfully following tem- 
porary flashovers is expected to be 
reduced. Reclosing failures can 
cause intolerable voltage levels at 
tapped loads on the affected line 


Among those who participated in the program of the Georgia Tech 
Protective Relaying Conference were, left to right, Orel W. Beasley. 
Florida Power and Light: W. N. Taylor, Duke Power: M. S. Merritt. 
TVA: and C. C. Breithaup, Georgia Power. 
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L-M transformers exclusively incorporate a core- 
type core-and-coil design, designated Round- 
Wound® It is a continuously wound single core 
with coils wound directly on each leg. This ex- 
clusive design, illustrated by the color area, per- 
mits oil ducts to be concentric about the entire 
winding. Maximum winding area is exposed to oil 
for rapid and efficient cooling. For any given 
loading, Round-Wound transformers have con- 
siderably lower hottest-spot temperatures and 
therefore greater life expectancy. 





Every major manufacturer of competitive trans- 
formers utilizes a shell-type core-and-coil de- 
sign. Oil ducts, illustrated by color area, can 
not be placed in the portion of winding under the 
cores. Heat is trapped and hottest-spot tempera- 
tures build up. Circulating oil can not get to these 
spots to carry the heat away. Result: oil stays 
fairly cool, while windings sizzle. Insulation de- 
teriorates most rapidly in these areas, with on 
appreciable reduction in transformer life. 


Uprate L-M Round-Wound Transformers 
Without Any Loss of Life Expectancy 


All L-M Round-Wound transformers, serial number 1,700,000 or above (serial number 7,006,650, Visalia, California 
production), can be safely uprated. This uprating applies to transformers now in service or in your stocks. It includes 
all L-M transformers produced within the last 2/2 years. Only L-M can safely offer this unprecedented uprating be- 
cause of the exceptional cooling characteristics of the Round-Wound core-coil construction. You get the following 
bonus uprating on Round-Wound transformers: 


20% bonus: 
20% bonus: 
12% bonus: 
12% bonus: 

5% bonus: 


5-15 kva, through 16,340 volts 

25 kva, through 8,000 volts 

25 kva, 12,000 through 16,340 volts 
37'%2-100 kva, through 16,340 volts 
167 kva, through 16,340 volts 





You 


BE THE JUDGE! 
em 


Increased transformer loading and decreased 
transformer life expectancy are closely related. 
As over-loading increases, transformer insula- 
tion breaks down, jeopardizing transformer 
life expectancy. 

Average winding temperature can be partly 
indicative of the damaging effects loading has 
upon transformers. Hottest-spot temperature, 
however, the maximum temperature within a 
transformer winding, is the one sure indicator 
of potential winding failure. If the hottest-spot 
or maximum winding temperatures are held 
within safe limits, winding insulation is not 
jeopardized and normal transformer life ex- 
pectancy is maintained. 

Only the Line Material exclusive Round- 
Wound design can effectively cool the entire 
winding, eliminating extreme hottest-spots. 
Round-Wound core and coils have concen- 
tric cooling. The oil is free to circulate through 


the entire winding. There are no cramped areas, 
no extreme hottest-spots in Round-Wound de- 
sign. That is why Round-Wound transformers, 
without re-design, can confidently be uprated 
—higher than any competitive design. 

You can uprate Round-Wounds without 
exceeding the present ASA-NEMA standard 
of 65°C allowable maximum rise in winding 
hottest-spot temperature. And the uprated 
transformers carry the full L-M transformer 
guarantee. 

The present design of Round-Wound trans- 
formers have been in production for over two 
years. Thus, the Round-Wounds on your sys- 
tem, in your warehouse, as well as those you 
buy tomorrow, have bonus capacity and may 
be confidently uprated. 

See your L-M Field Engineer. Let him pre- 
sent all the logical evidence. Then... YOU 
BE THE JUDGE, 





@ This is one of a series of 
advertisements in which Line 
Material is presenting facts 
on distribution transformers 


@ In other advertisements, 
and through calls by our Field 
Engineers, L-M will present 
additional evidence for your 
consideration 


@ All we ask is thot you lis- 
ten to the facts, and weigh 
the evidence 


@ Then YOU BE THE JUDGE 
of the real values in distribu- 
tion transformers, 








Gg LINE MATERIAL Industries Trowfounans 


McGRAW-EDISON COMPANY ; 
MGRAWS 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES + FUSE CUTOUTS AND FUSE LINKS 
LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT - PACKAGED SUBSTATIONS + CAPACITORS - REGULATORS 
OUTDOOR LIGHTING + LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS + FIBRE PIPE AND CONDUIT 
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and quite frequently result in ad- 
ditional line outages because of 
overloading or instability. With 
oscillographic records of the na- 
ture of the fault and of the trip- 
ping and -reclosing sequence of 
breakers at both terminals, the 
performance of relays and circuit 
breakers can be accurately eval- 
uated and corrective measures can 
be intelligently applied to reduce 
the number of reclosing failures. 

“Second, records obtained dur- 
ing periods of system instability 
will reveal the limitations of dis- 
tance-type relaying on transmis- 
sion ties and provide a basis for 
locating out-of-step blocking re- 
lays to prevent unnecessary sepa- 
ration at critical points on the sys- 
tem, These records will also pro- 
vide a sound basis for removing 
out-of-step blocking relays where 
they are not needed, which is con- 
sidered of first-order importance 
since these relays are suspected of 
blocking for internal faults under 
certain conditions. 

“Third, the oscillographs will 
provide a means of testing carrier 
relay schemes at the time of initial 
installation and at periodic inter- 
vals, and also permit continuous 
monitoring of carrier signals, all 
of which should reduce the num- 
ber of unnecessary breaker trips 
caused by incorrect performance 
of these schemes. 


“The fourth way in which the 
oscillographs will help improve 
operations has to do with the 
emergency load reduction pro- 
gram. The underfrequency relays 
which initiate load shedding are 
influenced by the rate of frequency 
decay, a quantity which is not 
easily calculated. With frequency- 
time characteristics from the oscil- 
lographs for various disturbances, 
these relays can be set to obtain 
better coordination between sys- 
tem load and available generation 
during major disturbances. 

“And finally, the oscillographs 
will record the exact time of short 
circuits and provides a means of 
analysing the sequence of related 
operations. 

“In addition to these specific im- 
provements, the oscillographs will 
provide a record of system behav- 
ior under different abnormal] con- 
ditions which can be used to check 
calculations and equipment speci- 
fications.” 

Mr. Paul concluded his discus- 
sion by presenting several typical 
oscillographs made on his com- 
pany’s system and explaining how 
they helped to uncover faulty op- 
erations, . 
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The opening session included talks by E. C. Edmonds, Chattanooga 
Electric Power Board and S. A. Head, Jr., of Memphis Light, Gas and 
Water Division. Left to right. Mr. Edmonds; R, E, Huffman, Alabama 
Power, who presided over opening session; and Mr. Head. 


Sudden-pressure relays 


Experience with sudden-pres- 
sure or gas-detecting relays for 
transformer protection was dis- 
cussed in a paper presented joint- 
ly by J. H. DuBose and B. V. 
Walker, both of Tennessee Valley 
Authority, Chattanooga. 


“It is generally recognized,” the 
authors reported, “that a practical 
differential current »rotective 
scheme cannot provide ‘he sensi- 
tivity necessary to giv;; complete 
protection to a transformer, parti- 
cularly for faults in the incipient 
stages. The increasing size of 
transformers at generating plants 
and primary and distribution sub- 
stations is making it more difficult 
for the current differential protec- 
tive scheme to recognize trans- 
former faults with the same de- 
gree of sensitivity that it has in 
the past. 

“Supplementary gas - detecting 
devices appear to be the best 
means available to date for detect- 
ing these faults in the transform- 
er windings in the incipient stages, 
to which the current differential 
scheme is not sensitive. The cur- 
rent differential scheme protects 
the transformer bushings and oth- 
er parts of the circuit outside the 
transformer tank that the gas-de- 
tecting relays cannot protect.”’ 

The authors pointed out that 
since most of their system’s large 
power transformers were of the 
gas sealed type without conserva- 
tor tanks, they found it practical to 
use “rate-of-rise” sudden pressure 
devices of which there are several 


makes on the market. Two of these 
relays are for mounting on the side 
or top of the transformer in the 
gas space above the oil level, while 
a third type is designed for mount- 
ing on the side of the transformer 
below the oil level, preferably near 
the bottom of the tank. All of these 
sudden-pressure relays are con- 
nected to deenergize the trans- 
former when they operate. 

Some false operations of the 
sudden-pressure devices were ex- 
perienced and traced eventually to 
transformer tank vibration. This 
condition was remedied by welding 
stiffening members to the tanks 
near the point where relays were 
installed to reduce tank vibration. 
Also an externally mounted seal- 
in relay was added. This external 
relay is a voltage relay with me- 
chanical latch and hand reset and 
is mounted on the relay boards in 
the control building. 

The authors reported that they 
now have over 100 transformer 
banks with supplemental protec- 
tion by sudden-pressure relays and 
are in the process of installing 
these relays on all generating unit 
transformers and also on common 
station service and unit station 
service at the major steam plants 
on the system. 

In conclusion, they pointed out 
that they do not consider the gas 
pressure relays as complete protec- 
tion; differential relays are need- 
ed to protect. bushings, external 
leads, etc., that gas relays cannot 
protect. They have found that sud- 
den-pressure relays are able to de- 
tect faults in the earlier stages and 
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COLOR EVOLUTION 


Triplex Secondaries by SOUTHERN ELECTRICAL Take on Lasting Color With HYPALON®* 


COLOR-CODED CABLES Insulated With HYPALON® Have 
These Major Advantages: 


Positive phase identification, permitting load 
balancing; 

Available in black, electrical red and electrical 
grey; 


Outstanding resistance to ozone; 
Excellent resistance to heat, chemicals, flame; + 


Improved resistance to compression cutting 
when used on COMPRESTO®; 


HYPALON® can be stripped freely at field 
temperatures; 


Electrical properties of HYPALON® permit its 
being rated as a 600-volt class multiplex cable, 


*Synthetic rubber covering with properties that exceed 
Two-Coat coverings for service drop cables. 


Hypalon® is a registered trademark of E. |. du Pont de Nemours & Co., Inc. 
Compresto® is a registered trademark of Southern Electrical Company. 
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deenergize the transformer with- 
out waiting until the fault becomes 
severe enough to operate the dif- 
ferential scheme. This limits the 
area and amount of damage from 
the fault: and carbonization of the 
oil from burning, all of which re- 
duces the cost of repairs to the 
transformer. Also, the sensitivity 
of the gas-detecting relay makes 
it an invaluable device for pro- 
tecting exciting windings in volt- 
age-regulating transformers or 
any other application that is out- 
side the protective capabilities of 
the main differential relays or 
where the differential protection 
cannot be successfully applied. 


Distance relay methods 


The evaluation of compensator 
distance relay methods was the 
subject of a study presented by J. 
G. Boyd, of Southwestern Electric 
Power Co., Shreveport, and R. G. 
Lakin, of Westinghouse Electric 
Corp., Newark, N. J. The authors 
_ discussed some of the varied appli- 
cations of the KD distance relay 
and presented the results of a ser- 
ies of tests conducted with faults 
applied. 

They summarized this experi- 
ence by reporting that the field 
experience with the KD compen- 
sator distance relay to date has 
proved the reliability of the 
scheme wherever it has been ap- 
plied. It has been applied in every 
part of a utility system on short 
lines and on long lines, from the 
generator down to the last distri- 
bution line where it must coordi- 
nate with fuses with excellent re- 
sults. To date, the experience re- 
ported on the electrical operation 
of the compensator scheme itself 
has been 99.9%. 

The addition of the TD-4 static 
timing relay to the K-Dar scheme 
is an answer to a need for a de- 
pendable and accurate DC timer 
that the industry has been needing 
for a long period, the authors said. 
The existing mechanical timers 
have given excellent service but 
they are not without problems. The 
all static timing circuit provides 
the TD-4 relay with a high degree 
of accuracy and reliability. The 
only knowledge that is lacking on 
static components is how time, 
variations in temperature, and 
other factors will affect the life 
of the static components when 
used in protective relays. Only ex- 
perience with these devices will 
give the answer. 

The staged fault tests performed 
on the first set of KD relays to go 
into service on the Southwestern 
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Electric Power Company system in 
1958 is additional proof of the re- 
liability of the compensator relay- 
ing system. Subsequent operating 
experience with the KD relays at 
the North Marshall substation 
gives additional evidence of the 
reliability of the K-Dar scheme. 
With the addition of the TD-4 sta- 
tic timer at the North Marshall 
substation, the authors said they 
would gain the experience needed 
with static components. 


Pilot wire relaying 


H. W. Lensner, of Westinghouse 
Electric Corp., presented a com- 
prehensive discussion of protective 
relaying systems using pilot wire 
channels. The author summarized 
his discussion by saying that each 
such pilot wire relaying system has 
its field of application which is in- 
fluenced by technical and economic 
factors. In many cases, particular- 
ly where tapped or multi-terminal 
lines are concerned, combinations 
of the various systems will be nec- 
essary for high-speed simultan- 
eous clearing of faults. Experience 
has indicated that well-designed 
private wire circuits are likely to 
be more reliable than leased cir- 
cuits. A basic reason for this is the 
difference in philosophy between 
communication and power system 
engineers as to what constitutes 
a reliable channel. However, given 
a specific channel, there are no 
significant differences in the ex- 
pected reliability of the various re- 
laying systems. 

The reliability and security of 
pilot-wire relaying can be im- 
proved, he said, by (1) the use of 
fault detectors to supervise con- 
ventional a-c pilot-wire relay 
tripping, where their use will not 
compromise the relay system per- 
formance; (2) supervision of the 
receiver relay contact of the re- 
mote tripping schemes by fault de- 
tectors; and (3) channel failure 
supervision of the trip circuit with 
blocking schemes. 


Transmission line relaying 


Another comprehensive paper 
presented to the conference had as 
its purpose the evaluation of the 
various methods of relaying trans- 
mission line systems. The author, 
J. Berdy, of General Electric Co., 
Schenectady, N. Y., pointed out 
that while such evaluations had 
been made in the past, there have 
been a number of new develop- 
ments and innovations in the field 
of transmission line protection 
which have extended the applica- 
bility of existing schemes and 


which have provided new combi- 
nations of relays and channels. In 
particular, he said, these new de- 
velopments are (1) a new static 
phase comparison relay, having 
higher operating speed, greater 
sensitivity and a greater range of 
applicability; (2) the possible ap- 
plicability of transferred tripping 
with the carrier-current pilot; and 
(3) availability of audio tones as 
another pilot channel. 

These new developments provide 
new and improved means for 
achieving high-speed transmission 
line protection, Mr. Berdy said. 
The new phase comparison sys- 
tem, with its faster operating time, 
its increased sensitivity, and its 
versatility, provides a protective 
system which is applicable on al- 
most all line configurations. A 
combination of blocking and trip- 
ping schemes used with the car- 
rier-current pilot is capable of 
providing reliable solutions for 
some of the most difficult trans- 
mission line protection problems. 
The new audio tone pilot relaying 
system provides reliable, high- 
speed protection for those short 
lines where standard pilot wire re- 
laying is not applicable or where 
carrier relaying is not economical. 

With these and existing protec- 
tive systems, he said, the protec- 
tion engineer has at his disposal 
the tools to provide faster and 
more complete line protection and, 
consequently, the high degree of 
service continuity required on to- 
day’s systems. 


Relaying a 230 kv system 


The problem of superimposing a 
230 kv system over an existing 115 
kv system was one faced by Geor- 
gia Power Company engineers in 
recent months. Some of the prob- 
lems encountered by the operating 
engineering section were described 
by C. C. Breithaupt. 

Of: particular interest was Mr. 
Breithaupt’s description of trans- 
former protection. 

“At Morrow,” he said, “we have 
two 230/115-kv 125,000 kva auto- 
transformers, each connected to 
the 230-kv bus through an auto- 
matic opening spring operated 
switch in lieu of expensive 230-kv 
breakers. The low side of each 
transformer connects to a 115-kv 
bus through a breaker. A differ- 
ential operation on either trans- 
former trips both 230-kv line 
breakers and both low side break- 
ers, holding out their normal re- 
closers and their supervisory clos- 
ing circuits. The Yates 230-kv line 
is preferred and if checked hot for 
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ANOTHER STEP AHEAD 











IN VOLTAGE REGULATION 





The facts behind the counter 


To help you prove that G-E regulators cost less on the line 


The operations counter on a General 
Electric step voltage regulator tells 
three vital facts-at-a-glance to the man 
who has to know—whether he be main- 
tenance man, substation operator, or 
systems engineer. 


FIRST—/f full advantage is being taken 
of the reduced bandwidths inherent in 
32-step regulation—how much have 
regulator operations increased due to 
bandwidth reduction? To provide you 
with an immediate answer for your sys- 
tem, every General Electric step volt- 
age regulator is equipped with an oper- 
ations counter. Through analysis of 
actual data, General Electric computer 
studies indicate that bandwidths as 
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small as +%4 volts are desirable and 
feasible from any standpoint, includ- 
ing that of equipment life. 


SECOND—/s the regulator due for con- 
tact inspection? General Electric volt- 
age regulator design permits precise 
coordination of maintenance inspec- 
tion with a definite number of tap- 
changer operations. The operations 
counter, therefore, eliminates any guess- 
work from the timing of major internal 
inspections. (You may find that G-E 
regulators on your system can be al- 
lowed to operate up to 25 years with- 
out switch-contact maintenance. ) 


THIRD—H ow many regulator operations 
have occurred since the last inspection? 


960 


Any malfunction of the regulator con- 
trols, or system changes, will be re- 
flected on the counter. This reliable 
“barometer” of regulator or system ills 
is another important reason why G-E 
regulators cost less on the line. 


For more information on “the facts 
behind the counter,” see your G-E 
apparatus salesman. Or, write Gen- 
eral Electric Company, Section 456-04, 
Schenectady 5, N. Y. Voltage Regulator 
Product Section, General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


73 





2 seconds makes one attempt 
through a special reclosing scheme 
to restore the bus and the trans- 
formers. 

“Tf the test is good and holds for 
2 seconds, the normal reclosers for 
the four breakers involved are re- 
leased for operation as set-up. If 
the test is not successful the re- 
closers and supervisory closing will 
still be held out, and as soon as 
all breakers involved are again 
open, the automatic opening switch 
will operate to isolate the trans- 
former that is in trouble. 

“At the same time the recloser 
' and supervisory closing on the low 
side breaker of this transformer is 
sealed out of service and this dif- 
ferential tripping of the other three 
breakers is cut out of service. Aft- 
er the automatic switch is open 
for five sceonds the reclosers for 
the three breakers are released for 
normal duty to restore the 230-kv 
bus and the other transformer. 

“The scheme keeps transformer 
differential tripping active on the 
low side breaker when the high 
side automatic switch is open, and 
if desired a test can be made on 
the transformer by manually clos- 
ing this breaker. Without this ar- 
rangement the 230-kv bus would 
have to be cut out in order to safe- 
ly close the automatic switch to 
the transformer, after which a test 
could be made from a 230-kv line. 
This testing from the low side is a 
departure from our usual practice 
at 115-kv substations where the 
test is specified to be made from 
the high side source. These loca- 
tions have transformers connected 
delta on the high side and wye on 
the low side; hence, a test from 
the wye side would not detect a 
ground fault on the isolated high 
side delta and the results could be 
misleading.” 


Protecting plant auxiliaries 


Orel W. Beasley, of Florida 
Power and Light Co., presented a 
discussion on protective relay ap- 
plications on power plant auxil- 
iaries for C. W. Cogburn, also of 
FP&L, in Mr. Cogburn’s absence. 

In discussing motor protection, 
Mr. Beasley said that power plant 
auxiliary motor drives may be 
classified as either essential, such 
as fuel pump, condensate pump, 
boiler feedwater pump and con- 
denser cooling water, or they may 
be classified as non-essential, that 
is, those circuits that would not 
shut the unit down should they 
be interrupted. 

The usual auxiliary bus ar- 
rangement will have the essential 

(Continued on page 115) 
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Helicopter marks up savings 
contractor 


for line-building 


@ USE OF HELICOPTERS as a line 
building tool occurs more — fre- 
quently and it appears that this 
method will have particular appli- 
cation in mountainous territory or 
in swamps and lowlands. 
Experience to date indicates that 
electrical contractors engaging in 
line construction work are more 
apt to utilize this method than 
electric utility crews—probably 
because of the contractors’ neces- 
sity to show a profit on each job. 
Helicopters have been used in 
several instances for dropping 
crews at pole locations and for 
lowering completed poles at loca- 
tion points. Recently, a helicopter 
has been used successfully for lay- 
ing wire. In this instance, a two 
and one half mile 4-conductor 
power line was recently erected 
for a West Coast rural cooperative 
in only 6 hours and 10 minutes by 
a single Hiller 12 E light utility 
helicopter. Contractor in charge of 
the project was the Wilson Con- 
struction Co. Scene of the aerial 
construction job was a hilly area 


where a sand and gravel plant was 
being built to supply aggregates 
for a large dam. 

The first stage of the operation 
called for the helicopter to set 33 
poles in predug holes along a 
right-of-way climbing from sea 
level to 1,000 feet above. Thirty- 
two of the class 5 and 6 poles were 
complete with crossarms and insu- 
lators and measured 35, 40 and 45 
feet, while one 50-footer was car- 
ried bare. The elapsed flight time 
by the 305 horsepower helicopter 
varied from two to ten minutes for 
each pole, and total flight time for 
this phase was 3 hours and 54 
minutes. 

The wire laying took 2 hours, 
56 minutes flight time for the heli- 
copter, which strung two and one 
half miles of four conductor line, 
one wire at a time, for a total of 
ten miles of wire laid. The line 
was pulled directly from truck- 
mounted spools. 

According to a Wilson Company 
spokesman, use of the helicopter 
resulted in a savings of $2,000. 


Pulling wire from a truck mounted reel, this helicopter layed two and 
one-half miles of four conductor line in a little less than three hours. 
It had previously lowered made-up poles into predug holes. Electrical 
contractor building line reports $2,000 saving over conventional method 
of building such lines over hilly terrain. 
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... today 
ALLIS-CHALMERS 


announces the results of 
this program 


~ “Embracing all transformers from 5 kva through power trans- 
formers in the ASA standard range, this Insulation Research 
and Development Program, substantiated by testing of labo- 
ratory models and actual production-line transformers over 
the past ten years, has resulted in important benefits to you. 
“These tests prove conclusively that Allis-Chalmers trans- 
formers have additional built-in capacity because of insulation 
principles used. 
“This is why we can make public the following statement: 


“All Allis-Chalmers transformers in the above ratings manufactured 
since January 1, 1960, are capable of delivering a twelve-percent increase 
in capacity at 65C rise went loss of life.” 





L. W. Long, Assistant General Manager 
Power Equipment Division 


Allis-Chalmers will furnish upon request and without charge, supplementary name- 
plates showing the 65 C rating on all above transformers now in customers’ hands. 


ALLIS-CHALMERS <4 
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A REPORT ON 10 YEARS OF 
ALLIS-CHALMERS TRANSFORMER 
INSULATION PROGRESS 


Proof of 
Transformer 
Endurance 


Load tests on actual transformers at copper 
temperatures from 105 C to 230C, running 
continuously for over three years, completely 
substantiate the 65 C rise rating when the 
following basic factors are employed! 
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Thermal compatibility of insulating ma- 
terials — Investigation has shown that 
two insulating materials, each meeting 
the same rigid requirements of a mate- 
rial specification, will behave differently 
when incorporated into an insulation 
system. Interaction of oil and other in- 
sulating materials can improve or des- 
troy the system performance. 

Allis-Chalmers has — through accel- 
erated tests on many laboratory models 
plus long-time tests on completed trans- 
formers: 


a — used only basic insulating 
materials 
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b — eliminated those materials 
showing a basic weakness in a 
system, even though they meet 
the material specifications 


c — tightened material specifications 


Corona-free design — Corona, the can- 
cer of electrical equipment, is an elec- 
trical discharge which rapidly deterio- 
rates the system through carbonization 
of the insulation and thermal breakdown 
of the oil. Based on measuring tech- 
niques and instrumentation developed 


by our engineers, design criteria have 
been established. Allis-Chalmers trans- 
formers are designed (and substantiated 
by tests) to be entirely free of corona 
not only at operating voltage, but at all 
test levels. 


Controlled processing — The elimination 
of air and moisture has a very important 
effect on insulation life. Tests have 
shown that moisture content as low as 
twenty parts per million can cause in- 
sulation breakdown. Allis-Chalmers 
transformers are processed to give com- 
pleted units an uncontaminated system. 


ALLIS-CHALMERS 


Power Equipment Division, Milwaukee 1, Wisconsin 
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INTO 
BLACKBURN 
CONNECTORS... 
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REUSA BILITY! 


The big difference in Blackburn connectors starts with the way 
they are. made. The basic material is high strength duronze, a 
silicon bronze alloy stronger than many structural steels. 


High percentage of threads, both bolt and nut, plus proper selection 
of materials, reduces friction, increases thread efficiency and 
clamping force—clamping force is maintained on the conductors. 
Blackburn’s strict inspection assures uniform high quality. 


Blackburn connectors give better performance electrically. The 
greater thread efficiency provides a high clamping force that helps 
break through oxides on the conductor and improves conduc- 
tivity. This high initial conductivity is maintained permanently. 


LIVE GETTER 
“Cormce™ 


Because of the better materials, precision workmanship and careful 
inspection, Blackburn connectors are reusable... over and over. 
Write for samples. 


Jasper 

BLACKBURN 
Corporation 

1525 Woodson Road St. Louis 14, Mo, 
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Most 
Efficient 
Heating! 


1. Silent turbo- 

/ blade fan 
2. Nichrome 
heating element 
L. 3. Fiberglas 
insulation 
> 4. Flush-to-wall 
‘safety grille 
Ar 5. Down-draft 

: discharge “Heats 
the Living Zone” 
6. Heavy-duty 
micro-switch 
thermostat 

















Master Duty Model NW 
—the fastest ‘‘living zone"’ heater 


THERMADOR 


Bilt-In Electric Heaters 


Millions in use 


Master Duty Fan-type Model NW (shown above) is designed for flush- 
to-wall installation between standard 16” O. C. studding, without extra 
framing. Quiet, powerful turbo-blade fan directs heated air downward, 
to circulate thru the “‘Living Zone” of the room. No waste concentration 
of heated air at the ceiling. 

Thermador Model NW has the greatest heat speed of any heater. Fast- 
heating nichrome wire—no heavy castings to pre-heat. Element recessed 
for safety. Residual heat expelled so efficiently, heater is UL approved for 
top wiring. Convenient top switches, neon indicator light, and safety 
thermo-cutout. Manual or thermostat models. Serves as an air-circulator 
in summer. 

Spanish Gold baked enamel finish, or can be painted to match decor. 
2000 to 4500 watts output, 240 volts A.C. From 6824 to 15,354 BTU’s 
per hour. Overall grille size: 21’’ high x 1634” wide. Projects 15/16” from 
wall to edge of louver. 


as te ls ae 


Originator of the Fan-Type Bilt-in Electric Heater 


Division of Norris-Thermador Corporation 


5119 District Bivd., Los Angeles 22, Calif. Dept. 325 
Please send me illustrated literature on Thermador Electric Heaters. 


“Seven Leagues Anead™ 


0 Architect © Electrical Contractor O Builder 


0) Wholesaler © Dealer OO Other 
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NAME 














ADDRESS 





CITY. COUNTY. 








K THERMADOR Electrical Manufacturing Co. 




















Wanted: 
Manuscripts 


for 
publication 


The editors of Electrical 
South will welcome contribu- 
tions from the field for pub- 
lication. Electrical contrac- 
tors, consulting electrical en- 
gineers, light and power com- 
pany engineers, and others 
closely associated with the 
electrical industry are in- 
vited to submit articles, 
photogra ~ and drawings 
relating to ‘mportant and in- 
teresting electrical projects 
in the South and Southwest. 

Articles are wanted in two 
princi classifications: 

Wiring and Lighting: Arti- 
cles on interesting and un- 
usual electrical installations; 
any phase of electrical con- 
tracting such as business 
motion, estimating, handling ling 
men and materials, etc. 

Util Engineering: Arti- 
cles relating to any phase 
of transmission, distribution, 
and metering, including de- 
sign, installatie ion, testing, and 
maintenance. These articles 
should be “by-line" articles 
— the mame of a 
— pone! er Southwestern 
ght and power co n 

All articles will [> aime 
careful consideration and 
payment will be made 
promptly for all material 
accepted for publicction. 


Address all communica- 
tions to the editor: 


Electrical South 
806 Peachtree, 
Atlanta 8, Ga. 
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160,000 KVA 
CLASS FOA 
igs KV, LTC 


Moloney combination transformer and auto transformer now in operation for a 
large midwestern utility. Voltage ratings are: HV 161 KV Grd. Y @ 160 MVA, 
LV 115 KV Grd. Y @ 118 MVA, TV 13.8 KV delta @ 42 MVA. HV and LV 
windings have a one step reduction in BIL. No-load taps are provided in the HV 
and TV windings. LTC equipment provides + or — 10% regulation at TV terminals, 


This unit operates in parallel with four other transformers and meets the follow- 
ing three conditions of loading: 
HV 160 MVA LV 118 MVA TV 42 MVA 


HV 118 MVA LV 118 MVA TV Idle 
HV 42 MVA LV Idie TV 42 MVA 


The many conditions met in designing this unit are evidence of Moloney’s ability 


to provide power transformers for every application. Specify Moloney .. . All 
Along The Line. ME6O-11 


Since 1896... MORE POWER 70 YOu 
MOLONEY ELECTRIC COMPANY 


Transformers for Utilities, Industry and 
Electronic Applications 


FACTORIES: ST. LOUIS 20, MO. ¢ TORONTO, ONT., CANADA ¢« SALES OFFICES IN ALL PRINCIPAL CITIES 
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THIS IS THE ONE, developed to meet your needs... the Sangamo J3 
Singlephase Watthour Meter. No warmed over, weary, compromise copy 
this. No follow the leader, last-with-the-least version of any other meter 
in the world. This is the J3...the only meter with true magnetic flotation. 
The one new, noteworthy development in watthour meters this year. One 
of the exceptional advances in metering in any year! 


The Sangamo J3 has these new features: 


TRUE MAGNETIC FLOTATION ...the moving 
system of the J3 is not suspended, supported, 
harnessed or trapped. It floats, pure and simple, 
permanently and without friction, on a field 
created by Alnico magnets that are dimension- 
ally and magnetically uniform. 


VISIBLE, SELF-CLEANING GAP... because 
the magnets repel each other, the gap stays 
clean; it cannot be bridged by metal particles. 


CONTROLLED FLOATING SYSTEM ... in the 
J3, endshake is controllable to assure best per- 
formance on high loads. The dual damping 
magnets in the J3 substantially reduce side 


thrust, and tilt-error is insignificant. These fea- 
tures, combined with the unique slow speed of 
Sangamo J Meters, give you a moving system 
that is guaranteed for life. 


ADVANCED INSULATION LEVEL... Epoxy- 
coated current coils, proven on Sangamo poly- 
phase meters, provide better insulation, facili- 
tate heat dissipation. 


SMALLEST SIZE. ..the J3 is smaller than other 
meters, making it easier to handle. 


NEW DESIGN... provides better visibility for 
inspection and testing. 


Plus these traditional Sangamo advantages: 


HIGHEST TORQUE ...up to 15% more than 
that of any other meter. 


SLOWEST SPEED...40% fewer revolutions 
than any other meter. 


LOWEST STARTING WATTS... starts to op- 
erate before any other meter; requires 25% 
fewer starting watts to begin measuring; total 
watts loss is lower. 


SECTIONALIZED CONSTRUCTION ... any 
component can be inspected and replaced with- 
out completely disassembling the meter. Many 
parts are interchangeable with J and J2 meters. 


CORROSION RESISTANT FINISHES & MA- 
TERIALS...end maintenance problems caused 
by weather and atmospheric conditions. 


GLASKYD BASE ... with tremendous impact 
strength that shrugs off rough treatment. Has 
better arc tracking resistance, too. 


Your Sangamo Representative is 

coming your way with a sample of the 

new J3. Probe, pry, pore over it. Write it into 
your standards. Then, put it to work... for this 
has everything you want in a watthour 

meter. And that’s a promise, 

for this is one of the really great ones. 


walthour meater...the Sangamo 


SANGAMO ELECTRIC COMPANY / SPRINGFIELD, ILLINOIS 











*Trademark 


clip in transmission lines 
Better, Faster, for Less 
... CONTRACTOR 


«When we bid on a T&D 
job, we have to figure cost, 
speed, quality and a fair 
profit. Since we started us- 
ing Superforms, we ve 
eliminated many, former 
errors and inconsistencies 
i ices. 
in We. stake our reputa- 
tion on results... yew 
products help us get bes 


9 
ag oO Contractors 


the men who can bui 
TOP quality at LOW 2. 
From coast to coast they 
are switching to Fanner 
Superforms. A-1604A 


FANNER 


“PROTECTIVE TWIST’ 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 
Protect short-span T&D 
lines at supports 
PATCH RODS... 
Repair damaged conductors 
TAP ARMOR... 
Protects conductor at 
tapping points 
FANNGRIPS... 
For dead-ending strands 
and conductors 

. FANNSPLICES... 
Join two ends of conductor 
wire 
PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 


Tex 





New utility 





Distribution deadend insulator 


A new distribution deadend in- 
sulator that features all-aluminum 
hardware is now being marketed by 
the A. B. Chance Co., Centralia, Mo. 
The forged aluminum cap and stud 


greatly increases the insulator’s serv- 
ice life in corrosive atmospheres and 
makes the total weight of the in- 
sulator 30 per cent lighter than stand- 
ard distribution insulators. 

The insulator also has a new por- 
celain shell contour that gives it a 
much higher impact strength and im- 
proves the appearance of distribution 
construction. The slim contour, 4%4 
inches, makes the insulator easy to 
cover-up when maintaining nearby 
construction. 

A square tongue on the stud inter- 
locks into the clevis of another in- 
sulator to prevent breakage of the 
porcelain when handling in line con- 
struction and maintenance. 

Write U-801 on reply card, pg. 17 


Universal meter mount 


A universal meter mount that con- 
tains current and potential transform- 
ers has been announced by Sangamo 
Electric Co., Springfield, Ill. It is 
combined with the new Sangamo P6S 
universal meter for application flexi- 
bility, and used for metering all types 
of service up to 480 volts and loads 
through 300 amperes. Approximately 
the size of a Class 200 meter socket, 
it is priced competitively with ex- 


isting 4-wire Class 200 self-contained 
meter installations, and makes in- 
ventory and operation economies pos- 
sible. 

The new Type P6S universal meter 
is similar to standard Class 10 two- 
Stator polyphase meters. However, 
the current elements consist of two 
separate current coils wound on each 
of the two current element cores. 
Each potential element consists of 
two 120-volt coils that can be con- 
nected in series or parallel to give a 
full torque meter for all service con- 
nections. 

Proper connection of the elements 
is accomplished through four dual 
current bayonets and eight potential 
bayonets in the meter base. This de- 
sign allows for measurement of serv- 
ices to 277 volts. 

The Universal Meter Mount uses 
100:5 current transformers, rated at 
300% load, for loads up to 300 am- 
peres. The transformers provide a 
0.3 accuracy up to 300 amps at the 
burden imposed by the P6S meter. 
For. 480 volt applications, the mount 
uses 480:240 volt autotransformers, 
which provide a 0.3 accuracy at the 
burden imposed by the meter with 
or without demand attachments and 
potential indicating lamps. 

Write U-802 on reply card, pg. 17 


Horizontal line post 


A horizontal line post with an en- 
tirely new clamp design that makes 
hot line work quick and convenient 
has been introduced by the Ohio 
Brass Co., Mansfield, Ohio. 

The new O-B clamp consists of a 
saddle which is supported on its base 


& 


by two pintles; one fixed and the 
other in the form of a pintle bolt. 
For hot line work, a grooved sloping 
runner guides the clamp automatical- 
ly into position on the fixed pintle. 
At this time, the outer end of the 
clamp rests on a second grooved sup- 
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We POSITION VARIABLE TAP 
(Type GTX) A 
For cross, parallel and tee tap connections. 


In § “ah 
| VARIABLE TERMINAL 


eflaas DUTY, VARIABLE LUG N see oF | VARI 
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“ge? Ay a, “18 Connects 4 wide range PRE 


For economical, all-purpose Gable connections. \~ ™~ Ae. } 
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TWO BOLT SERVICECONNECTOR 
For aff ps engl nections, =| ,4_,-The products shown here are in constant démand 
@ Best for larger sizes. (7 {lb . Cb¥ Gohtractors and are fast moving stock items. 
Z| | / yo All items accept a wide range of cables, 

ee iting ii thereby, minimizing the number of stock sizes. 

They are packaged in convenient quantities 

"i. for ease of handling and are attractively 

(Taw 1S labeled for quick identification. 
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| | new pee giving name of your distributor. 
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“Superforms* help me get 
better results for my clients 

_.. CONSULTING ENGINEER 

“It’s my responsibility 
to get the best possible re- 
sults for my clients... the 
most for their T&D con- 
struction dollars... instal- 
lations that will stand up 
under severest conditions, 
over long periods of time. 
Fanner Superformed prod- 
ucts help me meet these 
irements.” 

eas and more Consult- 
ing Engineers are making 
Superforms a standard in 

their specifications. A-1601A 


“PROTECTIVE TWIST”’ 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9. Ohio 





port. This aligns it with the pintle 
bolt. Advancing the bolt causes its 
conical end to engage the hole in the 
saddle, and further tightening lifts 
the part free of its support and into 
normal position. This overation is 
done in a minimum of time. 

In addition to eliminating the cost 
of installing and maintaining cross- 
arms and associated hardware, hori- 
zontal post construction is adaptable 
to narrow right-of-way, permits 
longer spans in certain applications 
and lowers maintenance cost. 

Write U-803 on reply card, pg. 17 


Network transformer bushing 


A new bayonet-type bushing, with 
a plug-in connector, is now available 
on Space-Miser network transform- 
ers from Westinghouse Electric Corp., 
Pittsburgh, Pa., as a cable termina- 
tion for 15 kv and below. Provided 
by years of service, the bayonet con- 
nector may be used with lead, rubber 
or other unshielded cables. 

The new entrance provides in- 
creased safety, simplified installation, 


adequate insulation strength on all 
types of cables. In addition, location 
changes in network units are expe- 
dited. 

Potheads have been the main prob- 
lem in underground secondary net- 
work systems. The new submersible 
terminal chamber may be used with- 
out fluids or compounds as it has 
adequate insulation strength with air. 
The silver ball and segment contacts 
are rated at 400 amperes continuously 
and 15,000 amperes for five seconds. 

Write U-804 on reply card, pg. 17 


Braidless side-break switch 


The Type 57L is a new braidless 
side-break switch being manufac- 
tured by Southern States Equipment 
Corp., Hampton, Ga. 

The new switch is available in volt- 
age ratings of 7.2 kv through 161 kv 
and continuous ratings of 400, 600, 
and 1200 amperes. 

The 57L features a unique swivel 
assembly that eliminates the need for 


braided shunts. One swivel assembly 
is located on the rotating insulator, 
the other at the toggle point of the 
switch blade. The swivel assembly 
has adequate capacity for short-cir- 
cuit currents and is free from cor- 
rosion and contamination. 

One insulator rotates for operation 
in the 57L. It is an exceptionally easy 
switch to operate. 

Write U-805 on reply card, pg. 17 


Single-phase oil switch 


A new single-phase oil switch, 
made by Line Material Industries, 
Milwaukee 1, Wis., enables manual 
sectionalizing and load breaking on 
heavily loaded distribution lines. Des- 
ignated the Type J, this new L-M 
switch provides reliable interruption 
of load current, enhances safety of 
linemen, and is easy to install and 
operate. 

The new switch can safely carry 
and interrupt its full rated current of 


400 amperes at voltages ranging from 
2.4 to 14.4 kv. It has a momentary 
current rating of 13,500 asymmetric 
amperes. 

Developed at the request of a large 
utility, this switch can be employed 
for manual sectionalizing, as a load- 
break device on lines or in substa- 
tions, or for tie-line switching. 

Write U-806 on reply card, pg. 17 


Oliver guy wire protector 


A new guy wire protector, requir- 
ing only 30 seconds to install, has 
been developed by the Oliver Elec- 
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This CHANCE Fuse 


waves a 
RED FLAG 


to signal 
Capacitor 
Failure! 


- «+ Prevents tank rupture 


The Chance CTS Fuse for 
secondary systems gives you 
positive operation with a distinc- 
tive signal of capacitor failure. 
When the fuse element melts, the 
indicator flag springs away from 
the cartridge automatically ... 
stands out like a sore thumb so 
linemen and patrol crews can 
easily spot a failed capacitor from 
the ground. The fuse is equally 
effective on upright or underhung 
capacitors, and the flag works 
regardless of the position or angle 
of the fuse. 

The fuse element is precision 
made and well protected by the 
rugged construction of the cap- 
sealed fuse tube. You get no false 
outages, but you do get instant 
isolation of failed capacitors to 
protect secondary systems and 
prevent hazardous tank rupture. 


Ideal protection for 
banked secondary systems 


Chance Secondary Fuses, used 
between banked transformer 
secondaries, permit only one 
transformer and its load to be 
taken out of service if a secondary 
fault occurs. This prevents pos- 
sible damage to the other trans- 
formers, or cascading of the fuses 
protecting these transformers. 


You can get complete information, 


P and performance curves of the 
(V2 CTS or CTS! (Insulated Leads) 
Fuse, by contacting your Chance 

Man or writing direct. 


CF60-23 


CENTRALIA, MISSOURI 
(A. B. Chance Company of Canada, Ltd., Toronto) 
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trical Manufacturing Co., Battle 
Creek, Mich. Called the “Simplex”, 
the new protector has a field-tested, 
integal, self-locking top hook which 
securely and solidly encircles the 
strand. 

A two position bottom clamp takes 
all rod sizes without disassembly and 
installs easily in strand loop. The bot- 
tom bolt tightens from outside and 
eliminates awkward fumbling for the 
inside nut. 

Oliver’s heavy double-dip hot gal- 
vanizing process provides long-last- 
ing durability and weather resistance. 
Circular rolled edges along the entire 
length of the Simplex protector as- 
sures pedestrian safety. 

The Simplex comes in lengths of 
7 and 8 feet in both full and half 
round styles. It is also available on 
special order in aluminum, Corten 
steel, or 14 gauge mild steel. 

Write U-807 on reply card, pg. 17 


Center side-break disconnect 


A new rotating-insulator, center 
side-break disconnecting switch fea- 
turing braidless terminal hinge con- 
tacts for longer life and only two in- 
sulator stacks per pole has been an- 
nounced by General Electric Co., 
Schenectady 5, N. Y. 

Designated the RJ-2, the switch is 
designed for isolating power circuit 


breakers, sectionalizing transmission 
lines, and opening primaries of trans- 
former banks. 

The RJ-2 is available in voltage 
ratings from 69 kv, through 230 kv, 
for currents from 600 through 2,000 
amperes. Contacts are carried on 
pivotally mounted blades and are the 
magnetic loop type, with silver-to- 
silver line contact. 

Contact is made in the center of a 
single gap with a toggle action that 
allows the blades to glide freely in 
and out of full contact. 

Both swing-handle or bevel-gear 
operating arrangements are available. 
Insulator stacks rotate to open and 
close blades in a 90-degree arc. The 
new switch may be mounted hori- 
zontally or vertically. 

Write U-808 on reply card, pg. 17 


Wemco phasing voltmeter 


A compact, lightweight, phasing 
voltmeter, the Wemco Catalog No. 
2844, is now available from Western 
Electro-Mechanical Co., Inc., Oakland 
7, Calif. This positive indicating in- 
strument is rated at 0 to 5 kv, and 
is intended for use on overhead lines 
or underground applications. The 
voltmeter features portability, relia- 
bility, and ease of application. 


Especially designed for phasing-out 
power distribution circuits, the in- 
strument is equally suitable for bus 
sectionalization, power indication, 
and other similar applications. 

The phasing voltmeter consists of 
a split high voltage series resistance 
joined by an indicating instrument, 
guard, and series lead. The meter 
housing and tubular bodies of the in- 








wHerE lighting counts most 


DFeCISION CONTROLS BEST 


It’s “Precision-eered”! Every part 
of the PMC fail-proof, miniaturized, 
trouble-free, 2-component multiple- 
control is your guarantee of quality 
that can’t be matched. 

Prove to yourself what more than 
300,000 installations and an esti- 
mated 1,000,000 “light years” in the 
field have proved to other users of 
multiple-controlled lighting. 
Specify PRECISION—to make low 
first cost your last cost! 


PRECISION 
MULTIPLE CONTROLS 
Pioneers in Automated Lighting Control 


233 CHESTNUT RIDGEWOOD, N. J. 
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Do you know that electrical system losses amount to more than four 
hundred million dollars annually? Research shows that these losses 
can be drastically reduced by improving the dissipation of heat from 
conductors under load. The most efficient and economical way to ac- 
complish this is with inorganic Transite® Ducts. 

Tests prove that asbestos-cement Transite Ducts can actually have 
as much as 110.6% greater heat-carrying ability than organic ducts. 
This means that when a conductor is supplying a given load, its tem- 
perature will be substantially lower in Transite. These cooler cables 
result in lower electrical resistance with correspondingly lower I?R 
losses. At a $20/KW cost, this can save you as much as $8.20 per 
thousand feet a year. Lower operating temperatures mean longer 
cable life and more reliable service, too! 

Because of their 10’ lengths and speedy coupling method, Transite 
Ducts can be instalied at the lowest cost. Get the full story by writing 
Johns-Manville, Box 14, ES-8, New York 16, N. Y. In Canada: Port 
Credit, Ontario. 
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JOHNS-MANVILLE 
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—the most satisfactory 
pulling line 
available today 3 


* GREAT STRENGTH 
(9,600 Ibs. tensile for %/,” diam.) 


* LIGHT WEIGHT 
(11.7 Ibs. per 100 ft., ¥,” diam.) 


* HANDLES AND 
SPLICES LIKE MANILA 


in any climate or weather. 


* WATERPROOF, 


(even salt water) can’t mildew; 
excellent dielectric properties. 


PENGO-Prope is a synthetic rope of 
special construction for pulling line use. 
Although PENGO has other synthetic 
and manila pulling lines, we believe 
PENGO-Prope far surpasses these ropes 
in cost-saving performance. 








LINE 
STRINGING 
SWIVELS 


Special models of the well-known 
MILLER swivels redesigned specifi- 
cally for tension line stringing use. 


The result is a reliable, heavy duty 
swivel of proper dimensions to 
pass through stringing sheaves 
and bullwheel grooves easily, 
without damage. 








Dept. 33 


>/PETERSEN 
Rc) ENGINEERING CO., INC. 


Santa Clara, California 
Phone: AXminster 6-7712 








strument are of high dielectric and 
impact strength Durez 265 Phenolic 
and Bakelite, respectively. 

The series lead is protected by high 
flex tubing tested successfully in ex- 
cess of 50 kv. At 5 kv the current 
through the lead and instrument is 
only 1.1 milliamperes. The entire unit 
is moisture sealed, with rugged con- 
struction for field use. Standard or 
special probes may be used. 

Write U-809 on reply card, pg. 17 


Plexiglas cable spacer 


A new plexiglas aerial cable spac- 
er, called the Hubbard-Park, has been 
introduced by Hubbard and Co., Chi- 
cago 4, Ill. 

Installation of the Hubbard-Park 
spacer is easy and economical. The 
spacer surrounds the cables and 
messenger, and spaces them on 6” 
centers. 

Polyethylene grommets are slipped 
on to the various wires, which then 


can be easily installed in the opened 
spacer. After the conductors and 
messenger are snapped into place, 
closing the spacer automatically locks 
the assembly into an integral unit 
without accessory parts such as belts, 
clips, keepers or tie wires. 

A complete line of aerial cable 
hardware for attachment is also 
available. 

Write U-810 on reply card, pg. 17 


Wagner transformer switch 


Wagner Electric Corp., St. Louis 33, 
Mo., offers a newly designed extern- 
ally operated series-multiple switch 
on dual voltage single-phase trans- 
formers 5 through 167 kva. 

This switch permits uprating an 
entire section of a distribution sys- 
tem at one time. The line is de-en- 
ergized for only the brief time 
necessary to change the switch setting 
to the higher primary voltage po- 
sition. No oil contamination is possi- 


ble during changeover because the 
tank is not opened nor are terminal 
board connections changed or dis- 
turbed in any way. 

The switch is operated by remov- 
ing an external, weatherproof cap, 
and reversing it over the shaft of the 
switch as a knob to rotate the switch 
to the alternate position. The switch 
contacts must be in full operating 
position before the knob can be re- 
moved from the shaft. 

The series multiple switch is avail- 
able on conventional, protected or 
rural-line Wagner distribution trans- 
formers to furnish dual voltage rat- 
ings of 2400 x 7200, 2400 x 7620, 
2400 x 7970, 4800 x 7620, 4800 x 
14400, or 7200 x 14400. These dual 
voltage transformers are insulated 
for the BIL of the highest nameplate 
voltage to provide protection from 
puncture, flashover, and lightning. 

Write U-811 on reply card, pg. 17 


Aluminum hot line clamps 


Bodendieck Tool Co., Taylorville, 
Ill., has announced a new line of 
aluminum bodied hot line clamps. 

The clamps are characterized by 
generous proportioning, specifically 
for manufacture in aluminium. They 
incorporate deep groove, enerous 
length contact surfaces, found desir- 
able for ACSR and stranded alumni- 
num conductors. 

A new means of expansion has 
been provided on these clamps. Both 
the line screw and the tap bolt have 
stainless steel Belleville springs spe- 
cially designed for this application. 
The springs remain unflattened and 
provide high pressure compensation 
for high current surges even when 
the clamps are tight. The value of 
this design was show nin a 1488- 
cycle overcurrent test in whcih the 
temperature rise and resistance char- 
acteristics of a 9056AA remained 
constant, while a small all-aluminum 
PG clamp in the same circuit showed 
a temperature rise 35-degrees C high- 
er on cycle 1488 as compared to 
cycle 56. 

Write U-812 on reply card, pg. 17 
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ALLIS-CHALMERS 


“Originators of 544% Step Regulators” 


eg 


My D,! 
: all 
Caliband is an Allis-Chalmers trademark. 


r 


Lower! Lighter! Perfect for joint-pole use 
new JFR regulators cut installation costs 


Allis-Chalmers all-new JFR is the top qualifier for joint-pole 
use ... pad or platform mounting. Tank size and weight reduced 
up to 33%, due to JFR’s improved materials and design tech- 


niques. Naturally, you save on transportation, handling and 
installation. 


More new JFR advantages! Now offered as standard, position 

indicator drag hands reset by pushbutton on the control panel. 

A new, quick-sight gauge instantly reveals oil level. Exclusive 

unidirectional breather removes all moisture and contaminating 

gases. And a new cover, with hidden bushing mounting studs, 

CALIBAND control slashes setting time without changing cuts maintenance. For all the facts ask rom nearby A-C office 

customer voltage or interrupting service! A twist of the knob for new JFR Bulletin 21B7977E or write Allis-Chalmers, 
and you set or test voltage level and band width No need ‘ oy ae , : 

to return compensator settings to zero. Power Equipment Division, Milwaukee zy Wisconsin. A-1261 
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Cleveland Electric Iliuminating Co. headquarters, the 
modern Illuminating Building on Public Square. 


FISHER- PIERCE 
INDIVIDUAL-LAMP CONTROLS 


REDUCE CONVERSION COSTS, 
CLEAN UP SERVICE POLES 
IN CLEVELAND 


ae Clevelanders are seeing more and more 
individual lamp controls on their streetlights, including 
Fisher- Pierce Series 6600A Controls, as The Cleveland 
Electric Illuminating Co. voltage conversion program 
continues through its second year. CEI found that 
modernizing the streetlighting system by changing to 
individual photoelectric control is a natural and highly 
practical part of distribution conversion. It eliminates 
the need for constant current transformers, oil switches 
and time switches, plus extra wire, insulators and hard- 
ware for streetlighting circuits, and new crossarms to 
isolate them from distribution lines. Conversion re- 





quires only connecting the streetlight into existing 120- 
volt secondary lines, replacing the lamp and installing 
a hood that meets EEI-NEMA standards — Fisher- 
Pierce controls also conform to the standard. 


The new installation may be checked quickly, because 
of the short time delay in the controls. IL transformers, 
oil switches, time switches, constant current transformers 
and series wire can be removed, simplifying future pole 
work and improving neighborhood appearance. All of 
this in addition to dependable, automatic switching of 
streetlights, with light provided whenever it is needed. 











Easy calibration of F-P and other controls, 
using the Fisher-Pierce Series 6100 Cali- 
brator. As the operator gradually varies the 
light intensity, a front-panel light indicates 
control operation and a foot-candile meter 


shows the operate value. CE! finds the 
Calibrator useful, particularly for accept- 
ance testing and checking controls after 
repairs. 


For complete design information and specifications on Series 6600A 
controls and the Series 6100 Calibrator, write The Fisher-Pierce Co., 
59 Pearl Street, So. Braintree 85, Massachusetts. 


— 


PHOTOELECTRIC LIGHTING CONTROLS 


AN AFFILIATE OF SIGMA INSTRUMENTS, INC, 
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PHELPS DODGE ARMO-LOK CABLE (TYPE ACV) 


The First To Be Listed by Underwriters’ 


Phelps Dodge Armo-Lok (Type ACV) is the first varnished cloth insulated, PVC belted, galvanized 
armored cable rated up to and including 5,000 volts to be listed by the Underwriters’ Laboratories, Inc. 
This cable offers a most efficient method of power distribution for industrial plants and utilities. 

See your Phelps Dodge distributor for information about complete Armo-Lok Cable systems. Or write 
to Phelps Dodge, 300 Park Avenue, New York 22, New York. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
S300 Park Avenue, New York 22, N.Y. 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, 
FortWayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, KansasCity, Mo., LosAngeles, Memphis, Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N.Y., San Francisco, St. Louis, Seattle, Tampa, Washington, D.C. 
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Know the law 





Electrical subcontract 
wrongfully cancelled 


THE PROBLEM: The prime con- 
tractor on a public school building 
project awarded the electrical 
work to plaintiff, but before work 
commenced and with the approval 
of the Board of Education re- 
awarded the work to another elec- 
trical sub-contractor. Was plaintiff 
entitled to hold the prime con- 
tractor liable for lost profits? 

CoOURT’S ANSWER: Yes. (J. D. 
Hedin Construction Co., defend- 
ant—appellant v. F. S. Bowen 
Electric Co., plantiff-appellee, 273 
Fed. 2d 311, decided by the United 
States Court of Appeals, District 
of Columbia) But the Court de- 
cided that the evidence did not 
sustain an award of $30,000 dam- 
ages made by a lower court and 
ordered a rehearing on the amount 
that justly should be awarded. 

On the main question, the Court 
of Appeals said: “Hedin” — the 
prime contractor—argues “chiefly 
that no enforceable contract with 
Bowen’”—the electrical subcon- 
tractor—“ever came into effect, 
saying that Bowen was never ap- 
proved by the loca] Board of Edu- 
cation sponsoring the construction 
project, and that such approval 
was a prerequisite. The Bowen- 
Hedin contract does recognize that 
the Board—which was not a party 
to it—has ‘the right to accept or 
reject the use of any sub-contrac- 
tor on the construction of the 
building.’ But the trial judge found 
as a fact, on the basis of fully ade- 
quate evidence, that the Board of 
Education at no time rejected 
plaintiff but on the contrary ex- 
pressed itself as fully satisfied 
with respect to plaintiff’s ability 
to perform the contract and its fi- 
nancial responsibility. True, the 
Board wanted the electrical work 
to go to Crunkleton”’—to whom 
the contract was relet—‘and that 
Hedin acted as it did in an effort 
to be obliging. 

“Also, the Board later formally 
accepted Crunkleton at Hedin’s re- 
quest. But there is no showing that 
the Board then knew that Hedin 
had previously entered into a 
signed contract with Bowen, and 
we do not think the Board’s action 
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amounted to a rejection of Bowen 
in the contractual sense. Clearly, 
Hedin cannot argue that the 
Board’s unexercised right of re- 
jection relieves Hedin from liabili- 
ty on the contract which it had 
theretofore executed with Bowen. 
Hedin is bound.” 


Claim hangs on status— 
employee or contractor? 


THE PROBLEM: Defendant, a 
house building contractor, engaged 
plaintiff, an electrician to do the 
electrical work. While using an 
electrical drill on the job, plaintiff 
was accidentally injured. He filed 
claim against the building contrac- 
tor under the Missouri workmen’s 
compensation law, on a theory that 
he was the contractor’s ‘“em- 
ployee.” The contractor resisted 
the claim on the ground that 
plaintiff electrician was an “inde- 
pendent contractor’. Was plaintiff 
entitled to an award? 

COURT’S ANSWER: Yes. So de- 
cided the Kansas City Court of 
Appeals in the case of Fisher v. 
Hennesey, 329 S. W. 2d 225. 

The court intimated that in his 
various dealings plaintiff was often 
an independent contractor, but de- 
cided that that did not prevent his 
being an “employee” of the build- 
ing contractor on this particular 
job. 

Plaintiff admitted that his busi- 
ness in general was independent 
contracting and that he made so- 
cial security and income taxes on 
that basis. But he proved to the 
satisfaction of the court that on 
this particular job he was defend- 
ant’s employee. Here is the gist of 
the court’s principal conclusions as 
to the controlling facts and the 
legal effect of the same: 


Court's conclusions 


If one is an employee within the 
meaning of the law, the employer 
controls not only the result to be 
accomplished by the employee’s 
work but also the details of the 
manner in which such work is 
done; but the employer of an in- 
dependent contractor controls the 
result accomplished only. How- 
ever, as to an employee, the ulti- 
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by Arthur L. H. Street 


mate and decisive test is the right 
of control, not necessarily its ex- 
ercise. 

The commonly recognized tests 
of such relationship are: The ex- 
istence of a contract for the per- 
formance by a person of a certain 
piece of work at a fixed price; 
independent nature of his business 
or occupation; his employment of 
assistants with the right to super- 
vise their work; his obligation to 
furnish necessary tools, supplies, 
and materials; his right to control 
the progress of the work, except as 
to final results; the time for which 
he is employed; the method of 
payment, whether by time or by 
the job, and perhaps others. 

Defendant testified (but plain- 
tiff’s testimony was to the con- 
trary) to the effect that, on Sep- 
tember 10th, plaintiff's work con- 
sisted of making electrical outlets 
at the price of $3 each, a 100-am- 
pere outlet for $100, and range 
outlets at $19 each. Such a con- 
tract of employment was at least 
some evidence of the relationship 
of independent contractor. 

However, that was not the day 
upon which the accident occurred, 
nor was it the work upon which 
plaintiff was engaged when he was 
injured. The accident occurred 
while plaintiff was working on 
the heater installations. Defendant 
stated that this heater work was 
being done under an entirely dif- 
ferent agreement, whereby plain- 
tiff was to be paid on an hourly 
basis for his own time and that of 
his helpers, for materials furnish- 
ed, and an over-all profit. 


That method of payment is some 
evidence of employer-employee 
relationship. But, the method of 
payment is not the sole determina- 
tive factor. The ultimate test is 
whether defendant had the right 
to control the method and manner 
by which the work was done. De- 
fendant said that he had the right 
to fire plaintiff if he saw him im- 
properly performing his work, us- 
ing defective or junk material, or 
for failure to be on the job. 

If that is true, he had the right 
to direct and control the details 
of the work being done, the man- 
ner and time that it was done, and 
the power to enforce that right by 

(Continued on page 116) 
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New series of tables extended to include larger hourly rates 


A NEw sertiEs of estimating tables, completely revised 
in the light of more recent jobs and experience, are 
presented in this issue and will appear from month to 
month in forthcoming issues. These electrical] estimating 
data sheets cover labor only and are arranged alpha- 
betically with the basic material headings as a title for 
each tabulation. 

Labor units given in these tabulations are based on 
a minimum of interference during work progress. The 
averages listed do not provide for abnormal] job con- 
ditions, and any such abnormal conditions will require 
adjustments by the user, based on his experience. 

The work units covered by each table are composed 
of one or more separate but closely related operations 
necessary for the complete installation of a particular 
basic item of electrical equipment. These operations as- 
sociated with the basic material are described at the 
bottom of each table. 

Most of the electrical estimating tabulations follow 
the same form. Column 1 at the left shows the size of 
the material to be installed. The second column from 
the left gives the time required to install the material, 
and it should be noted especially that this “productiv- 
ity” column may be based on individual units or in the 
case of cable or conduit on units of 100 feet or 1,000 
feet. The abbreviations “Ea.” for each, “C” for hun- 


dreds, and “M” for thousands in Column 2 indicate the 
basis of the labor hours. 

Columns 3 to 13, from the left, give the actual labor 
costs in dollars per unit of instalation, at various hour- 
ly wage rates. 

When calculations are being made for an hourly wage 
rate that doesn’t correspond to any of the rates listed 
in Columns 3 to 13, the user may multiply the number 
of hours in Column 2 by 100 and this will give the 
labor cost based on an hourly wage rate of $1 per hour. 
By multiplying this by the hourly wage rate that actu- 
ally applies in the user’s locality, the exact labor cost of 
the operation may be obtained. Labor costs obtained 
in this way will be for units, hundreds of feet, etc., as 
given in heading of Column 2 of the table. 

The labor units covered by the tables represent di- 
rect job labor costs and do not include delivery of ma- 
terial to site, engineering, estimating, or any other in- 
direct cost. 

As will be noted, some of the electrical estimating 
tabulations to be given will be for independent opera- 
tions, such as excavating, backfilling, etc. These are 
included for use in preparing estimates on work of a 
special nature not covered under a specific table head- 
ing. 

Tables will appear in alphabetical order. 
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SERVICE ENTRANCE CABLE (NON*METALLIC) 
BASED ON 20 FT. PER SERVICE On WOOD 


SIZE NO. J HRS. co NSTALLED PER FT. AT FOLLOWING RATES 
CONDUCTORS | C FT. 200 250 | gothe oni 
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SERVICE ENTRANCE CABLE - NON METALIC - MASONRY MOUNTED 
BASED ON 20 FT. PER SERVICE ” 2 


SIZE NO. HRS. [| LABOR COST PER FT. INSTALLED AT FOLLOWING RATES 
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————- tabulations published by special permission from "Blue Book of Electrical Estimating,” 2nd 
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ay Understanding the Code 


>> 


Re 


By Walter R. Stone 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ IN THIS ISSUE we will discuss 
Motors, Motor Circuits and Con- 
trollers as defined by Article 430. 
Sometimes electricians in attempt- 
ing to look up Code rules for motor 
disconnecting means will read 
instead the rules for motor con- 
trollers and vice versa. 

The same thing happens some- 
times in regard to motor branch- 
circuit short-circuit and ground 


fault protection as opposed to 
motor running overcurrent (over- 
load) protection. Sometimes motor 
branch circuit protection is con- 
fused with motor feeder protection. 

Therefore, in order to under- 
stand Article 430 of the Code, it is 
first necessary to understand 
exactly what is referred to in each 
of its parts, and not get the parts 
confused one with the other. The 
diagram in Section 430-1 of the 
Code is an aid to an understanding 
of these various parts. Our Figure 
1 is intended, also, to help in 
identifying the components of a 
motor circuit and its feeder as 
these components are referred to 
in the Code. 

Referring to Figure 1, the letters 
in the square blocks represent the 
following parts of motor circuits 
and the feeder: A is the feeder 
disconnecting switch. B is the feed- 
er short-circuit and ground fault 





Code test questions 


1. In a _ sealed hermetic-type 
refrigeration compressor, a me- 
chanical compressor and a motor 
are both enclosed within the same 
housing with no external shaft nor 
shaft seals, and the motor operates 
within the refrigerant. True or 
false? 

2. Open motors having com- 
mutators or collector rings shall 
not be installed on wooden floors 
or wooden supports. True or false? 

3. The conductors between a 
stationary motor of 1 hp or less 
and a separate terminal enclosure 
not more than 6 feet away may be 
smaller than No. 14 but not smaller 
than No. 18. True or false? 

4. The secondary circuit of a 
wound-rotor a-c motor is required 
to have motor running overload 
protection. True or false? 

5. The motor running overcur- 
rent protection may be shunted out 
of the circuit during starting 
periods of an automatically started 
motor. True or false? 

6. In Article 430 on Motors, the 
term “in sight from” means: (a) 
Visible regardless of distance. (b) 
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Within 50 feet whether actually 
visible or not. (c) Visible and not 
more than 50 feet distant. Which 
is correct? a? b? or c? 

7. For continuous duty motors 
other than the sealed hermetic- 
type the current rating used for 
determining the capacity of con- 
ductors, switches, and the branch- 
circuit short-circuit and’ ground 
fault protection shall be obtained 
from: 

(a) Tables 430-147 through 430- 
150. 

(b) the motor nameplate. 

(c) either the tables or the 
nameplate. 

Which is correct? a? b? or c? 

8. For continuous duty motors 
other than the sealed hermetic- 
type the current rating used for 
determining the size of the motor 
running overcurrent (overload) 
protection shall be obtained from: 

(a) Tables 430-147 through 430- 
150. 

(b) the motor nameplate. 

(c) either the tables or the 
nameplate. 

Which is correct? a? b? or c? 

9. The code letter stamped on a 
motor nameplate: 


protective device (fuse or circuit 
breaker). (In the case of a circuit 
breaker, the disconnecting means 
and short-circuit protection is com- 
bined into a single unit.) 

C are the feeder conductors. D 
is the disconnecting means for the 
motor branch circuit. E is the 
motor branch-circuit short-circuit 
and ground fault protection. This 
device is also referred to by the 
Code as branch-circuit protection. 

(Here, again, where circuit 
breakers are used, the disconnect- 
ing means and short-circuit pro- 
tection is combined into a single 
device. ) 

F is the motor controller. (The 
controller shown has both forward 
and reverse contactors.) G are the 
branch-circuit conductors. They 
extend from the _ branch-circuit 
short-circuit protection to the 
motor. H is the motor running 
overcurrent (overload) protection. 


(a) is to be used for determining 
the size of the branch-circuit over- 
current protection by reference to 
Table 430-152. 

(b) is to be used for determin- 
ing the locked rotor current of a 
sealed hermetic-type refrigeration 
compressor motor. 

(c) is a manufacturer’s refer- 
ence number and has no special 
significance for the electrical con- 
tractor. 

Which is correct? a? b? or c? 

10. Enclosures for controllers 
and disconnecting means _ for 
motors: 

(a) may be used as junction 
boxes, troughs, or raceways where 
expedient. 

(b) shall not be used as junction 
boxes, troughs, or raceways under 
any condition. 

(c) shall not be used as junction 
boxes, troughs, or raceways for 
conductors feeding through or 
tapping off to other apparatus un- 
less designs are employed which 
provide adequate space for this 
purpose. 

Which is correct? a? b? or c? 

Correct answers may be found 
at end of article on page 115. 
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Fig. 1—This motor circuit feeder and control diagram has various parts 
identified (see text) to help Code students better understand the provisions 
of Article 430. This particular diagram includes mechanical interlock which 
permits reversing without pressing the stop button. It is important to note 
that (except on emergency equipment such as fire pumps) where control 
circuit extends beyond machine, the control circuit must be fused if branch 
circuit protection is more than 500 per cent of the carrying capacity of the 


control circuit conductors. 


(These are sometimes referred 
to as the “heaters.”’) In many small 
motors, this protective device is 
built in (integral with) the motor 
itself. I is the motor. J is the 
control circuit. 

A standard NEMA control cir- 
cuit is shown. These control cir- 
cuits are used in connection with 
control equipment such as Allen- 
Bradley controls and others. (The 
dotted lines indicate mechanical 
interconnection. When the forward 
start button is closed, for instance, 
the stop button in series with the 
reverse coil is opened at the same 
time.) If these various components 
are kept clearly in mind, the as- 
sociated Code rules will seem far 
less confusing. 


Study the nameplate 


Nameplate data is very import- 
ant in all motor applications. This 
data is used in connection with the 
tables in Article 430 and for wire 
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sizes in the tables in Article 310. 
Motors, other than sealed her- 
metic-type refrigeration compres- 
sor motors, are required to show 
the “. . . maker’s name, the rating 
in volts and amperes, including 
those of the secondary if a wound- 
rotor type of motor, the normal 
full-load speed and the interval 
during which it can operate at 
full-load starting cold, before 
reaching its rated temperature. 
The time interval shall be 5, 15, 
30, or 60 minutes, or continuous. 
A motor rated at % horsepower 
or larger shall have the horse- 
power rating marked on the name- 
plate except that the motors of arc 
welders may be marked in am- 
peres. A motor provided with a 
protective device integral with the 
motor ... shall be permanently 
marked ‘Thermaj Protection.’ An 
alternating current motor rated at 
¥% horsepower or larger, unless 
it is a polyphase wound-rotor 
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motor, shall have the nameplate 
marked with a code letter to show 
its input in kilovolt-amperes with 
locked rotor... .” 

All motors which can be run 
continuously are required to be of 
the continuous duty type. (On the 
nameplate, continuous is usually 
abbreviated “cont.” ) Motors which 
cannot be run without frequent 
stopping can be rated in minutes, 
such as elevator or hoist motors. 

The code letter is stamped in an 
individual and separate block on 
the nameplate and may be any 
letter from A to V. The input 
kilovolt-amperes per hp with lock- 
ed rotor increases with the alpha- 
bet. For instance, code letter A has 
a kilovolt-ampere per hp ranging 
up to 3.14 while code letter V has 
a kilovolt-ampere per hp of 22.4 
or more. These code letters are 
used in selecting short-circuit and 
ground fault protection sizes for 
the motor branch circuits, as will 
be discussed in the next issue. 

Sealed hermetic-type refriger- 
ation compressor motors are re- 
quired to have a nameplate show- 
ing “. . . the maunfacturer’s name; 
the phase, voltage, frequency, and 
the full-load current in amperes of 
the motor (operating current when 
the compressor is delivering rated 
output) ...;” and the locked-rotor 
current of all polyphase motors 
and of all single-phase motors 
“  , . having full-load currents in 
amperes of more than 9 amperes 
at 115 volts and more than 4.5 
amperes at 230 volts...” 


Controller nameplate 


A motor controller is required 
to be marked “. . . with the maker’s 
name or identification, the voltage, 
the current or horsepower rating, 
and such other data as may be 
needed to properly indicate the 
motors for which it is suitable.” 
This marking is not required for 
controllers built as an integral part 
of a motor or MG set where the 
motor nameplate gives all of the 
needed information. 

Motor terminals are required to 
be marked where necessary to 
show the correct connections. 

Thermal cutouts, thermal relays, 
and other devices for motor run- 
ning overcurrent protection, if 
approved for group operation, are 
required to be marked to indicate 
the maximum size fuse which will 
safely protect it. This will be dis- 
cussed in the next issue. 

Motor running overcurrent pro- 
tection is required to be based on 
the motor nameplate current 
rating. But, except for sealed her- 
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metic-type refrigeration compres- 
sor motors, the conductor sizes, 
short-circuit and ground fault 
branch-circuit protective devices, 
and disconnecting means are re- 
quired to be determined by obtain- 
ing the hp rating from the name- 
plate and then obtaining the cur- 
rent rating from Tables 430-147 
through 430-150. 

For sealed hermetic-type motors, 
the current rating for determining 
the size of the conductors, short- 
circuit and ground fault branch- 
circuit protection, and motor run- 
ning overcurrent protection is 
required to be taken from the 
full-load current marked on the 
nameplate. 

The controller is required to be 
based on both the full-load current 
and the locked rotor current. 
Where the controller is rated in 
hp only, the full-load current 
rating is determined by Tables 
430-148 through 430-150 and the 
locked rotor current is determined 
by Table 430-151. 

Similarly, the disconnecting 
means is required to be based on 
the full-load current and the 
locked rotor current, and for 
motors larger than 2 hp but not 
exceeding 50 hp, on the hp rating. 
To determine the equivalent hp 
which corresponds with the name- 
plate current ratings, Tables 430- 
148 through 430-150 as well as 
Table 430-151 are used—the larger 
hp of the two being selected where 
there is a difference in the tables. 


Enclosure rules 


Section 430-10 states, “En- 
closures for controllers and dis- 
connecting means for motors shall 
not be used as junction boxes, 
troughs, or raceways for conduc- 
tors feeding through or tapping off 
to other apparatus unless designs 
are employed which provide 
adequate space for this purpose.” 
The inspector must decide after 
the installation has been completed 
whether adequate space has been 
provided where such tapping is 
resorted to. In the majority of 
cases where separate runs are not 
made to each enclosure, it is best 
to use auxiliary gutters or junction 
boxes of adequate capacity to 
supplement such enclosures. 

Inspectors and contractors often 
complain that manufacturers do 
not always comply with Section 
430-12 which states, ‘Motor termi- 
nal housings shall be of ample size 
to properly make connections and 
shall be of substantial metal con- 
struction.” Especially for large size 
motors, the contractors on some 
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occasions have had to make larger 
terminal housings in order to pro- 
vide adequate space for the termi- 
nal splices. This is because the 
Code-size wire which the con- 
tractor is required to connect to 
the motor is usually larger than 
the internal motor leads on large 
motors. 

A Code rule which is sometimes 
overlooked and therefore violated 
by some contractors is stated as 
follows in Section 430-14(a): 
“Motors shall be located so that 
adequate ventilation is provided 
and so that maintenance such as 
lubrication of bearings and re- 
placing of brushes can be readily 
accomplished.”’ I have seen motors 
installed where they could not be 
reached without first removing 
other equipment. This happens 
most frequently when such motors 
are installed by other crafts with 
only the wiring to them being 
installed by the electrical con- 
tractor. 


Branch circuits 


Branch-circuit conductors are 
required by Section 430-22 to have 
a current-carrying capacity equal 
to 125 per cent of the motor full- 
load current rating. And Section 
430-6(a) requires that the full- 
load current be obtained from 
Tables 430-147 through 430-150. 
Therefore in order to select the 
correct wire size for a single motor, 
obtain the horsepower rating and 
voltage from the nameplate as 
well as the number of phases and 
whether it is a-c or d-c. 

Assume it is a 3-phase, a-c, 220- 
volt, 15 hp motor. Table 430-150 
lists the full-load currents for 3- 
phase a-c motors. The first column 
lists the hp ratings. On a line even 
with 15 hp under 220 volts (3rd 
column) is listed 40 amperes as the 
full-load current rating. (The full- 
load current stamped on the motor 
nameplate may be slightly less 
than 40, but 40 as listed in the 
table is required to be used for this 
purpose.) Next multiply 40 by 
125 per cent that is, increase 40 by 
25 per cent: 40 x 1.25=—50. Con- 
ductors having current-carrying 
capacities not less than 50 am- 
peres are therefore required for 
the branch-circuit conductors for 
this motor. 

Such conductors may be selected 
from Tables 310-12 through 310- 
15. Of the conductors listed in 
Table 310-12, which is for copper 
conductors with not more than 3 
conductors in a raceway or cable, 
we have the following choices: 

No. 6 Type TW and other similar 


classes of insulation may be used 
which will carry 55 amperes. (By 
similar classes of insulation, I have 
reference to temperature classes. 
Those insulations listed in the 
same column with TW, for in- 
stance, are approved for a maxi- 
mum operating temperature of 60 
degrees Centigrade. ) 

No. 6 is also required if RHW, 
THW, or similar classes are used 
which is rated at 65 amperes. (No. 
8 in this class is rated at only 45 
amps and therefore cannot be 
used.) 

No. 8 Type MI cable or Type 
RHH (and similar types) may be 
used which is rated at exactly 50 
amperes. No. 8 Type AVA or AVL, 
rated at 60 amperes, may be used. 

The last two columns listing 
Types AI and AIA in one and 
Types A and AA in the other are 
approved only for leads to or with- 
in apparatus in dry locations at not 
over 300 volts—see Table 310-2 
(a). Therefore these conductors 
would not be suitable for motor 
branch-circuit conductors. Some of 
those already named as suitable 
also have some limitations such as 
for use in dry locations only. And 
it is well to keep in mind that 
“The allowable current-carrying 
capacities in Tables 310-12 through 
310-15 are based on temperature 
alone and do not take voltage drop 
into consideration.” (See Note 12 
preceding the tables.) Therefore, 
on long runs, wire sizes may have 
to be increased to prevent exces- 
sive voltage drop. 


Voltage drop consideration 


Voltage drop depends upon the 
cross-sectional area of the wire 
and its resistance per mil-foot 
rather than upon the type of insu- 
lation used, Hence, voltage drop 
cannot be reduced by changing 
from a No. 6 TW wire to a No. 6 
RHH wire. Although the RHH 
insulation will withstand more 
heat (90 C) and therefore can 
carry more current without dam- 
age to the insulation, a No. 6 wire 
can carry only so much current a 
given distance without exceeding a 
certain voltage drop regardless of 
what kind of insulation is used. 
Therefore, this must be kept in 
mind on long runs. 

Table 310-13 lists the carrying 
capacities of copper conductors 
in free air. It will be noted that 
these permitted capacities exceed 
those permitted for conductors in 
raceways or cables. But again volt- 
age drop must be kept in mind 
when this table is used for con- 
ductors in free air. Table 310-14 
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is for not more than 3 aluminum 
conductors in a raceway or cable, 
and Table 310-15 is for aluminum 
conductors in free air. 

Where there are more than 3 
current-carrying conductors in a 
raceway or cable, Note 8 preceding 
the tables requires that the con- 
ductor carrying capacities be re- 
duced to the following percentages 
of the listed capacities: from 4 to 
6 conductors—reduced to 80 per 
cent; from 7 to 24 conductors— 
reduced to 70 per cent; from 25 to 
42 conductors—reduced to 60 per 
cent; and 43 or more conductors— 
reduced to 50 per cent. 

The resistance per mil-foot of a 
copper conductor is 10.8 ohms. 
Since in any circuit where voltage 
drop is to be computed, the con- 
ductors must travel to and from 
the load, this figure 10.8 is usually 
doubled to 21.6 and the distance 
for only one way is used. (The 
result would be the same if the 
distance were doubled instead.) 

The formula for determining the 
minimum wire size for a given 
voltage drop then becomes circular 
mils = 21.6 X distance one way 
X current divided by the voltage 
drop. (Actual drop is used. For 
instance 3 per cent drop on a 220 
volt circuit would be 6.6 volts 
drop.) 

Many engineers, instead of using 
the factor 21.6, use 22 for circuits 
loaded below 50 per cent of capaci- 
ty, and 24 for circuits loaded to 50 
per cent or more of rated capaci- 
ty. For 3-wire, 3-phase circuits, 
such as 3-phase motor circuits, the 
result should be further multi- 
plied by 0.866. This result is for 
d-c resistance, but Table 9 lists 
multiplying factors to correct for 
a-c inductance. (These correction 
factors are negligible for the 
smaller size conductors.) 

In cases where the circular mil 
area is below 250 MCM, the 
equivalent numbered size con- 
ductor may be found in Table 8. 
For example, a circular mil area 
of 175,000 would come between 
No. 3/0 and No. 4/0. The larger 
size—No. 4/0—would be selected. 

Motors which are rated in time 
intervals of 60 minutes or less in- 
stead of a continuous rating may 
have the percentages listed in 
Table 430-22 applied to the full- 
load current rating instead of the 
125 per cent required for con- 
tinuous duty motors. (Some of 
these percentages are greater than 
125, but they apply to the motor 
nameplate current instead of to 
full-load currents which are de- 
termined from Tables 430-147 
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Fig. 2—On a slip ring induction motor, the secondary conductors are required 
to be 125 per cent of secondary current rating as stamped on nameplate of 
motor. Secondary conductors and equipment are not required to have separate 
overcurrent or short circuit protective devices. 


through 430-150.) 

For the conductors connecting 
the secondary of a wound rotor 
motor to its controller, a carrying 
capacity of 125 per cent of the 
full-load secondary current of the 
motor is required for continuous 
duty motors. For other than con- 
tinuous duty, the percentages list- 
ed in Table 430-23 may be ap- 
plied. The secondary current is 
taken directly from the nameplate 
rather than from a table. See 
Figure 2. 


Motor feeders 


The size of feeder conductors 
supplying more than one motor is 
determined by taking 125 per cent 
of the full-load current of the 
largest motor supplied and adding 
the full-load currents, without 
percentages, of all the other 
motors. As with a single motor, 
these full-load currents are to be 
taken from Tables 430-147 through 
430-150. (Where there are several 
motors of the same size, and there 
is no one motor which is largest, 
the full-load current of one of the 
largest motors is multiplied by 125 
per cent and to this is added the 
sum of all the other full-load 
currents. In no case is more than 
one motor full-load current in- 
creased by 125 per cent.) 

Where the feeder supplies light- 
ing or other loads in addition to 
the motor loads, the maximum 
current demand of such other 
loads, after applicable demand 
factors have been applied, is added 
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to the motor load. After the final 
total current value has been deter- 
mined, the feeder conductor size is 
selected from Tables 310-12 
through 310-15. Where the current 
is large, it is usually more eco- 
nomical to connect two or three 
smaller conductors in multiple 
than to use a single large con- 
ductor per phase. 

A demand factor may be applied 
to a group of motors, by special 
permission of the local inspection 
authority, where the nature of the 
individual motor loads are such 
that there will never be a time 
when all of the connected motors 
will run at the same time. In 
such cases, the conductors selected 
must be large enough to carry the 
maximum load that will be on at 
any one time plus 25 per cent of 
the largest motor. 


Protective devices 


Motor running overcurrent 
(overload) protective devices, 
with the exceptions noted below, 
are required on all motors of all 
sizes to protect the motors, con- 
trollers, and branch-circuit con- 
ductors from excessive heating 
because of overloads as distinct 
from short-circuits or ground 
faults. This overload protective 
device may be either a separate 
overcurrent device or a thermal 
protector integral with the motor. 

If a separate device is used, it 
is required to be set at not more 
than 125 per cent of the motor 

(Continued on page 112) 
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News of the industry 





FAEC gives preview 
of fall convention 


Prians for a comprehensive three- 
day program are nearing completion 
for the annual convention and elec- 
trical show of the Florida Associa- 
tion of Electrical Contractors, which 
is to be held in the Deauville Hotel, 
Miami Beach, Fla., October 12-15, 
1960. 

One of the features of the business 
session will be a talk entitled “Unify 
to Electrify—Reach for the Sun in 
61,” reviewing the Medallion Home 
Program, and giving “Clues to 
Reaching for Profits in ’61,” by Wil- 
liam B. Shenk, vice-president, Flori- 
da Power Corp. 

One entire business session will be 
devoted to an estimating and pricing 
workshop. This will include exami- 
nation and first-hand explanation of 
the new FAEC “Estimating Method” 
and the “Estimating Handbook and 
Pricing Guides.” According to pres- 
ent plans, the session will include 
a panel of well known authors of 
estimating and pricing methods. 

Other subjects that will receive 
discussion will be covered under 
such titles as “Is Volume Hurting 
Your Profits?” “Wil". Zlectric Heat 
Double YOUR Net?” and “The All- 
Electric Story Comes of Age.” 


Rosche named to head 
representatives’ group 


John J. Rosche, of the Allied Metal 
Stamping Co., Inc. was recently 
named president of the Electrical 
Manufacturers Representa- 
tives Assoc., Inc., Baltimore, Md. 

Selected to serve with him are 
Joseph Scholl, Thomas and Betts Co., 
vice-president; Al Navazio, General 
Switch Co., secretary; and Carl Muel- 
ler, the RawlPlug Co., treasurer. 

Vernon Letmate, of Russell and 
Stoll Co., was named chairman of the 
board; while Joseph Leiter, of the 
Arrow Hart and Hegeman Electric 
Co., and Harry Dorsty, of the Brad- 
ley Co., were elected to positions of 
committeemen. 


DP&L increases electric 
heat promotion program 


Continuing its vigorous and suc- 
cessful year-old promotion of the all- 
electric heat pump for home heating 
and cooling in Dallas, Dallas Power 
& Light Company last week inaugu- 
rated a new sales incentive program 
for heat pump dealers. 
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edited for Southern readers 


A sales-stimulating bonus program 
for dealer salesmen—the first such 
program offered by the company for 
heat pump salesmen—was announced 
by R. M. Douglass, DP&L residential 
sales manager, at a dinner meeting 
attended by some 225 Dallas area 
heat pump manufacturers’ repre- 
sentatives, distributors, dealers, dealer 
salesmen and their wives, in which 
the utility firm revealed its promo- 
tion plans for stepping up the heat 
pump campaign. 

The meeting, held in the auditor- 
ium of DP&L’s Northeast Service 
Center following an outdoor buffet 
dinner, was opened by P. M. Ruther- 
ford, Jr., vice-president and com- 
mercial manager for DP&L. H. M. 
Walne, DP&L advertising manager, 
reported details of the company’s 
plan for support of the campaign 
through advertising in all media. 

In order to build customer confi- 
dence and aid in further sales, as well 
as insure the owners of dependable, 
efficient service at reasonable operat- 
ing cost, the installations must meet 
engineering standards satisfactory to 
the dealer, distributor, and the utility 
company. Industry insulation stand- 
ards of 6 inches in the ceiling, 4 inch- 
es in the walls, and 2 inches in the 
floor (except slab foundations) are 
required as part of the engineering 
standards for this program. 

The bonus program is expected to 
add impetus to the achievement of 
DP&L’s goal of 300 new heat pump 
installations in Dallas homes this 
year. Since DP&L initiated its pro- 
motion of the heat pump for year 
’round home comfort conditioning 


slightly more than a year ago—to 
help offset the wintertume arop in 
demand for electricity—two all- elec- 
tric Gold Medallion neighborhoods, 
totaling 107 heat pump-equipped 
homes, have been constructed in 
Dallas. 

Aside from these two additions, 53 
other individually- constructed “cus- 
tom-built” homes have been equipped 
with heat pumps. Another proposed 
addition of 100 homes with heat pump 
installations is scheduled to get un- 
derway within the near future. A 
combined total of 298 heat pump 
units have been put into residential, 
industrial and commercial use in 
Dallas. 


Florida firm sponsors 
electric control show 


BrROcKMAN ELEctTrRIC Supply, Inc., 
of Sarasota, Florida, recently spon- 
sored a two-day display of Allen- 
Bradley products that attracted more 
than 100 contractors and electricians 
from Sarasota and Manatee counties. 

Participating in the 2-day “Pag- 
eant of Control,” the electrical men 
came to see as comprehensive a dis- 
play of modern motor controls, re- 
lays, push button stations, switch 
controls, etc., as has been available 
in the West Coast section in a long 
time. 

The meeting pointed up the fact 
that Brockman has been appointed 
distributor of A-B products in the 
vicinity. Engineers of A-B were on 
hand to explain function and appli- 


At a special meeting of 225 Dallas area heat pump distributors, manu- 
facturers’ representatives, dealers, dealer salesmen and their wives. 
R. M. Douglass, center, Dallas Power and Light residential sales man- 
ager, describes the company’s stepped-up heat pump promotion. 
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Don Fitzpatrick, former Purdue University professor, discusses the 
present Florida trend to ever-higher motor voltages, at the “Pageant 
of Control” featuring Allen-Bradley electrical products. The showing 
was held by Brockman Electric Supply, Inc., Sarasota, Fla. 


cation of new units, and to conduct 
a question and answer forum. 

Mammoth showboard displays fea- 
tured many thousands of dollars 
worth of apparatus of advanced de- 
sign in control engineering, many of 
which had never before been dis- 
played in the Sarasota area. 

Along with the current tendency 
in Florida electrical installations 
toward the use of motor voltages 
ranging upwards of 5,000 volts to 
13,000 volts, motor controls for such 
use sparked considerable interest, as 
did the role of the distributor in 
stocking the wide variety of controls 
demanded for fast delivery by to- 
day’s contractor. From the keen in- 
terest exhibited during the forums, 
some observers felt that some con- 
tractors had been overlooking the 
profit potential inherent in the new 
types of controls. 


Edison Electric offers 
heating sales training 


A NEW ELECTRIC home heating sales 
training course, designed to fill the 
gap between improper sales training 
and increasing growth of the electric 
industry, is now being offered in 
packaged printed form by the sales 
division of Edison Electric Institute. 

One of the most comprehensive 
courses of its type, the _ sales 
program has been designed for 
adaptation to four main audiences, 
including (1) utility employees, (2) 
electrical and heating contractors, 
(3) architects, bankers, builders, and 
building engineers, and (4) all who 
sell electric heating. 

Three forms of the course are 
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available, depending on the need of 
the group. The “Complete Electric 
Heating Sales Training Course” con- 
sists of 10 charts on “Basic Selling 
Principles,” from EEI’s Profit Build- 
ing Appliance Sales Training Course; 
plus 25 charts giving all the facts on 
electric home heating to all audi- 
ences; plus 2 leader’s guides—one for 
sales training and one for general in- 
formation. Also included are 10 sam- 
ple copies of a 16-page take-home 
booklet, as well as a combination 
easel and carrying case. 

The “Electric Heating” portion 
only of the course is intended for 
companies which already have the 
EEI “Profit Building Appliance Sales 
Training Course.” This portion alone 
includes the 25 charts on electric 
home heating, plus the leader’s 
guides and booklets. 

The combination of “Electric Heat- 
ing” and “Appliance Sales Training” 
courses includes, in addition to the 
equipment in the electric heating 
course, 10 charts which cover basic 
selling principles, as well as selling 
principles for electric ranges, elec- 
tric dryers, water heaters, and re- 
frigerators and freezers. 


AIEE sponsors computer 
application conference 


Computers for Engineering and 
Power is the theme of the second 
Power Industry Computer Applica- 
tion Conference to be held on Novem- 
ber 9-11, 1960, at the Chase Hotel, in 
St. Louis, Mo. Latest developments in 
computers for utility engineering and 
plant automation and control will be 
presented. The meeting is co-spon- 
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sored by the Power Division and 
Computing Devices Committee of the 
American Institute of Electrical En- 
gineers. 

General sessions at the conference 
will be devoted to: (1) power system 
analysis by digital computer; (2) eco- 
nomic system operation using com- 
puters; (3) computers for advanced 
system planning; and (4) control 
computers for plant automation. 

A special feature will be an after- 
noon and evening during which dis- 
cussion groups may talk over specific 
areas of interest in engineering or 
control. Subjects for discussion may 
be suggested to the conference pro- 
gram chairman, Dr. E. L. Harder, 
Westinghouse Electric Corp., 700 
Braddock Avenue, E. Pittsburgh, Pa. 


Virginia utilities 
set annual meeting 


THE 42ND ANNUAL meeting of the 
Public Utilities Association of the 
Virginias will be held September 15- 
17, at the Greenbrier Hotel, White 
Sulphur Springs, W. Va. 

Presiding over the sessions will be 
the association’s president, H. At- 
wood Hitch, vice-president, Virginia 
Electric and Power Co., Richmond. 

The program will include reports 
from the association’s standing com- 
mittees: accident prevention, A. W. 
Buckley, Roanoke Gas Co.; area de- 
velopment, Joe P. Gills, Appalachian 
Power Co.; public relations, J. A. 
Anwyll, Monongahela Power Co.; ru- 
ral, D. C. Stables, Virginia Electric 
and Power Co.; and sales, J. W. Se- 
rig, Wheeling Electric Co. 

Among the guest speakers who 
will address the group are J. Stan- 
ford Smith, general manager, G-E 
Outdoor Lighting Dept.; Mrs. Char- 
lotte Montgomery, Good Housekeep- 
ing Magazine; Dr. Nicholas Nyaradi, 
Bradley University; and the Honor- 
able Jesse Dillon, chairman, Virginia 
State Corporation Commission. 


New NEMA division 
for utility equipment 


MANUFACTURERS of generation, 
transmission, and distribution equip- 
ment joined in forming their own 
division within the framework of the 
National Electrical Manufacturers 
Assoc., it is announced by Joseph F. 
Miller, NEMA managing director. 

C. H. Bartlett, a member of the 
NEMA Board of Governors, has been 
elected chairman of the division, the 
third to be announced under NEMA’s 
recently approved reorganization 
plan. Mr. Bartlett is a member of 
the planning committee which de- 
veloped the recommendations which 
led to reorganizing the association. 

Other members of NEMA’s new 
Generation, Transmission, and Dis- 
tribution Equipment Division Board 
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are: M. E. Scoville, manager-engi- 
neering, Capacitor Dept. General 
Electric Co.; H. Sinclair Kerr, presi- 
dent, The Star Porcelain Co.; J. J. 
Doyle, vice-president, Murray Manu- 
facturing Corp.; Brent Mills, execu- 
tive vice-president, Lapp Insulator 
Co., Inc.; Andrew Liston, vice-presi- 
dent - sales, Baldwin-Lima-Hamilton 
Corp.; L. J. Ott, vice-president and 
general sales manager, Ohio Brass 
Co.; Millard W. Wertman, vice-pres- 
ident and general manager, Utilities 
Service Co.; L. C. Marschall, execu- 
tive vice-president, Sola Electric Co., 
Division of Basic Products Corp.; 
George N. Lilygren, president, Elliott 
Co., A Division of Carrier Corp.; L. 
W. Long, assistant general manager, 
Power Equipment Div., Allis-Chal- 
mers Manufacturing Co., and R. N. 
McCollum, manager, Power Trans- 
former Dept., Transformer Div., 
Westinghouse Electric Corp. 

The following NEMA product sec- 
tions comprise the Division: Capaci- 
tor, Hydraulic Turbine, Lightning 
Protective Devices, Pole and Trans- 
mission Line Construction Materials, 
Switchgear, Steam and Gas Turbine, 
Transformer, Specialty Transformer, 
High Voltage Insulator, and Electri- 
cal Measuring Equipment. 


Southeast Florida IES 
names Gill chairman 


GeorceE Git, of Century Lighting, 
Inc., has been named chairman of 
the Southeast Florida Section of the 
Illuminating Engineering Society for 
the 1960-61 year. 

Elected to serve with him were 
John Hefley, of Rader and Associ- 
ates, vice-chairman; and Miss Bess 
Jones, of Farrey’s Wholesale Hard- 
ware Co., secretary. 

Those named to serve on the sec- 
tion’s board of managers include 
Frank Yanaros, Florida Power and 
Light Co. (immediate past section 
chairman); Robert Manley, Studio of 
Lighting; R. L. O’Donovan, electrical 
contractor; and H. K. Foster, Florida 
Power and Light Co. 

A parallel activity to that of the 
IES section is being conducted by 
the Fort Lauderdale Lighting Study 
Club, along the lines of illumination 
promotion as a science and art for 
the Broward County area. Thomas 
Kendrick, of Graybar Electric Co., is 
the Fort Lauderdale chairman. 


Brief news notes 
of manufacturers 


G. W. Brown, president of Wagner 
Electric Corp., announces that con- 
struction will start this year on the 
company’s new distribution trans- 
— building in St. Louis County, 

oO. 

Sverdrup & Parcel Engineering 
Co., who are the architects-engineers, 
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Dates ahead 


Southeastern Woodpole Con- 
ference, University of Florida, 
Gainesville, Fla., Aug. 23-25, 
1960. 


National Rural Electric Co- 
operative Assn., Region I, An- 
nual Meeting, Commander Ho- 
tel, Ocean City, Md., Sept. 8-9, 
1960. 


Illuminating Engineering So- 
ciety, National Technical Con- 
ference, Penn-Sheraton Hotel, 
Pittsburgh, Pa., Sept. 11-16, 
1960. 


National Rural] Electric Co- 
operative Assn., Region VIII, 
Annual Meeting, Motel Arling- 
ton, Hot Springs, Ark., Sept. 
12-13, 1960. 


National Rura] Electric Co- 
operative Assn., Region II, 
Annual Meeting, Kentucky Ho- 
tel, Louisville, Ky., Sept. 15-16, 
1960. 


Public Utilities Association 
of the Virginias, 42nd Annual 
Meeting, The Greenbrier, White 
Sulphur Springs, W. Va., Sept. 
15-17, 1960. 


Missouri Valley Electric 
Assn., Accounting Conference, 
President Hotel, Kansas City, 
Mo., Sept. 22-23, 1960. 


Southeastern Electric Ex- 
change, Accounting Conference, 
Tides Hotel, St. Petersburg, 
Fla., Sept. 29-30, 1960. 


International Association of 
Electrical Leagues, 25th Annu- 
al Conference, President Hotel, 
Kansas City, Mo., Oct. 5-7, 
1960. 


American Institute of Elec- 
trical Engineers, Fall General 
Meeting, Chicago, Ill., Oct. 9- 
14, 1960. 


National Rural Electric Co- 
operative Assn., Region II, An- 
nual Meeting, Henry Grady 
Hotel, Atlanta, Ga., Oct. 10-11, 
1960. 


Florida Assn. of Electrical 
Contractors, Annual Conven- 
tion and Electric Show, Deau- 
ville Hotel, Miami Beach, Fla., 
Oct. 12-15, 1960. 


National Rural Electric Co- 
operative Assn., Region IV, An- 
nual Meeting, Stonewall Jack- 
son Hotel, Clarksburg, W. Va., 
Oct. 13-14, 1960. 


National Rural Electric Co- 
operative Assn., Region X, An- 
nual Meeting, Baker Hotel, 
Dallas, Texas., Oct. 17-18, 1960. 


IAEI, Southern Section, Rice 
Hotel, Houston, Texas, Oct. 17- 
19, 1960. 


Southeastern Electric Ex- 
change, Engineering and Op- 
eration Section Conference, 
Shoreham Hotel, Washington, 
D. C., Oct. 20-21, 1960. 


Power Industry Computer 
Application, 2nd National Con- 
ference, Chase Hotel, St. Louis, 
Mo., Nov. 9-11, 1960. 


Southeastern Electric Ex- 
change, Sales Conference, Hen- 
ry Grady Hotel, Atlanta, Ga., 
Nov. 16-18, 1960. 


Missouri Valley Electric 
Assn., Industrial and Commer- 
cial Sales Conference, Presi- 
dent Hotel, Kansas City, Mo., 
Feb. 9-10, 1961. 


Missouri Valley Electric 
Assn., Engineering Conference, 
President Hotel and Municipal 
Auditorium, Kansas City, Mo., 
April 12-14, 1961. 





Architect's sketch of new Wagner Electric transformer plant. 


ELECTRICAL SOUTH for AUGUST, 1960 








stated that final specifications are 
nearing completion and they will 
shortly invite bids for this project. 

This new plant is to contain ap- 
proximately 262,000 square feet, and 
will enable Wagner Electric to con- 
solidate all its distribution trans- 
former operation on modernized 
lines. 


* * * 


THE CircLE W trademark of the 
Westinghouse Electric Corporation 
has been redesigned for the fifth 
time in the 74-year history of the 
company “to keep the symbol mod- 
ern and to improve our corporate 
identity,” Howard S. Kaltenborn, 
vice-president and assistant-to-pres- 
ident, announced recently. 


@ Westinghouse 


The logotype, the way the word 
Westinghouse is printed in corporate 
communications, advertising, signs 
and name plates, also has been re- 
designed so that it is compatible with 
the new trademark, Mr. Kaltenborn 
said. 

The new symbols appeared for the 
first time in the first telecast from 
the Democratic convention in Los 
Angeles. 


* * * 


ANOTHER 68,400 square feet of fac- 
tory space has just been added to 
the Lexington, Kentucky, plant of 
Square D Co., manufacturer of elec- 
trical distribution and control equip- 
ment. This brings that plant’s total 
area up to 238,000 square feet and 
lifts Square D’s total factory space 
to more than 2 million square feet, 
an increase of nearly 70 per cent 
since the company’s $30 million ex- 
pansion program began 10 years ago. 

The original Lexington plant, 
headquarters for Square D’s Distri- 
bution Equipment Division, was 
completed in 1957. 


* * * 


TO BE ABLE to develop new and ad- 
vanced equipment for electrical utili- 
ties and industrial power systems, 
Hubbard and Co., Chicago, and 
James R. Kearney Corp., St. Louis, 
are adding significant new equip- 
ment at the Hubbard-Kearney Elec- 
trical Research Laboratory, at Mc- 
Cook, II. 

Four new transformers have just 
been installed at the laboratory, pri- 
marily for the testing of products of 
Kearney and of the Three E division 
of Hubbard. The largest addition 
will produce momentary currents up 
to 300,000 amperes. It is one of the 
highest capacity units operating in 
the United States. The power gen- 
erated by this transformer would ex- 
plosively disintegrate No. 2 solid 
copper or melt a two inch diameter 
copper conductor in four seconds. 
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SAVE *40 
A DAY... 


Wire conduit the JET LINE way 





OWN THE COMPLETE 
JET LINE METHOD: 


— 
Ce 
Jet Line 
a Power Cylinder 
~ for 1/2’ 
3/4”, 1” conduit 


Jet Line Gun — 
for conduits 
11/4" to6’ 


Jet Line 

Poly Rope — 
lightweight, 
strong, flexible, 
non-conductor 











You can pull wire in minutes 
instead of hours using the Jet 
Line Method*. Contractors 
everywhere are doing it, and 
saving up to $40 per day or 
70% of wire-pulling costs! 

The Jet Line Method—Gun, 
Cylinder, and Poly Rope —pro- 
vide the fastest, easiest, safest 
means of wiring conduit ever 
invented. Ask your wholesaler 
for a demonstration, and see 
for yourself how you can make 
money by saving countless 
hours on wire-pulling jobs... 
with Jet Line. Low-cost Starter 
Kits available. 

*Pat. #2,930,584 


Ask your distributor for details, or write 


JET LINE PRODUCTS, INC. 


615 FUGATE AVE., CHARLOTTE 5, NORTH CAROLINA 





NATIONAL PRICE 
SERVICE 


“BLUE BOOK” 
For contractors’ cost and suggested 


resale prices of materials. 
RED BOOK” 


For contractors’ cost or distributors’ 
suggested resale prices of materials. 


“LIGHTING “ 


For contractors’ cost or distributors’ 
suggested resale prices of lighting 
equipment. 


Every electrical contractor and distributor 
should use gt least one of these price books. 





NATIONAL PRICE SERVICE Dept. G-08 
13601 EUCLID AVENUE « CLEVELAND 12, OHIO 


Gentlemen: Please send me complete details 
without obligation about the N. P. S.; 


() Bue BOOK 
[ RED BOOK 
(CJ UGHTING BOOK 


Nome 





Title 





Address 





ne, Sr 














National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 
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News about people 





John T. Shewmake, president of 
Southwestern Electric Service Com- 
pany with executive offices in Dal- 
las, has been honored as the “Man of 
the Month” for July by East Texas 
Magazine, official publication of the 
East Texas Chamber of Commerce. 
Southwestern is an electric utility 


John T. Shewmake 


company serving Jacksonville and 
other East Texas towns. 

The magazine paid tribute to Mr. 
Shewmake for his “determination to 
sell East Texas as a desirable loca- 
tion for industry and a good place in 
which to live.” 

Mr. Shewmake joined Southwest- 
ern Electric Service Company in 1945 
as vice-president, with the responsi- 
bility to increase the company’s 
business and help to develop the 
economy of the area, the article 
pointed out. Mr. Shewmake became 
president of the company in 1955. 

A 1923 graduate of Georgia Tech 
with a degree in electrical engineer- 
ing, Mr. Shewmake was associated 
with several electric utility compa- 
nies in Texas and other parts of the 
nation, as well as in Jamaica, British 
West Indies, before entering the U. 
S. Army Corps of Engineers in 1942. 


Ralph Eads 


Jack Holland 


He joined Southwestern Electric 
Service Company soon after his re- 
lease from military service. 


E. H, Gallet has been named man- 
ager of distributor sales for Advance 
Transformer Co., Chicago 18, Ill. The 
announcement was made by M. D. 
Orr, vice-president in charge of mar- 
keting. Mr. Gallet joined Advance 
in 1955 as manager of marketing 


E. H. Gallet 


services. Since coming to the Ad- 
vance company, Mr. Gallet has been 
instrumental in the use of individu- 
ally packaged fluorescent lamp bal- 
lasts and other innovations that have 
helped distributors increase their 
sales. 


The Pyle-National Co., Chicago, 
Ill., has announced the appointment 
of The Ralph Eads Co., Houston and 
Dallas, Texas, as sales representa- 
tives for their products in the state 
of Texas. Ralph Eads, a graduate of 
Texas A & M, and O. E. Lundelius, 
Jr.. a graduate of the University of 
Texas, cover the territory from the 
Houston office. Jack C. Holland, also 
a graduate of Texas A & M, will 
cover the territory from the Dallas 
office. 


O. E. Lundelius, Jr. 
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Wilfred F. Ward, El Reno district 
accountant for the Oklahoma Gas 
and Electric company during the past 
25 years, has become manager of the 
company’s El] Reno district following 
the retirement of E. D. Freeman. 


Wilfred E. Ward 


Mr. Ward is a 39 year veteran of 
the company. All of his service has 
been in the accounting department. 

Mr. Freeman, who retires after 
more than 43 years with OG&E, 
joined the company in the gas de- 
partment in 1917, when OG&E sold 
gas. In 1946 he was named manager 
at El Reno. 


Harold E, Hanna has been appoint- 
ed sales administrator and customer 
relations officer of the Light & Pow- 
er Utilities Corp., Olive Branch, Miss. 
Mr. Hanna’s appointment was an- 
nounced by L & P president, Mur- 
ray Reiter, who said that the new 


Herold E. Hanna 


office would increase efficiency and 
speed in handling orders for the 
lighting fixture manufacturer. 

A native of Van Buren, Ark., Mr. 
Hanna’s business background includes 
experience with two Arkansas elec- 
trical wholesale firms. He served 
most recently as secretary-treasurer 
of Central Electric Supply Co., in 
Pine Bluff. 


Osborne K. LeBlanc, sales promo- 
tion and advertising manager for 
Louisiana Power & Light Co. has 
been named chairman of the adver- 
tising committee of Edison Electric 
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DISTRIBUTORS: 


This Advertisement Appears 
in Leading Publications Di- 
rected to Your Customers 


ARRO EXPANSION BOLT COMPANY 
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EASY WIRING 
with CONCRETE 
POURED to VERY TOP 


You can now pour concrete to very top of 
box and still have plenty of room for con. 
duit attachment or wire pulling. 


A 31/4" opening in box permits whole hand 
access from top of concrete to bottom of 


floor box. 


The #190 “Tru-Level" is a standard 4" 
octagon, sheet steel box for -concrete or 
tile, also wooden floors with concrete base. 


A 2" adjustable ring along with three 
screw legs, 2!/2" long, make tru-leveling 
certain. 


Designed to fit all popular size and style 
receptacles — simply clip off plaster ears 
and drop into place. 
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Underwriters Laboratories, Inc. 


services of 


Represented in the South by 
CARY CHAPMAN & COMPANY 
702 Whitehall St., S.W., Atlanta, Ga. 
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1009 South Elm St., Greensboro, S. C. 
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ARTHUR H. SWARTZ 
2120 Polk Ave., Houston 3, Texas 


Sold Only Thru 
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Institute, the national association of 
electric companies. 

The EEI committee chairmanship 
is one of the highest honors which 
can be bestowed upon a utility ad- 
vertising manager. S. R. Knapp, 
president of EEI, made the appoint- 
ment. 

LeBlanc is a 20-year veteran of 
Louisiana Power & Light Company. 


The Berko Electric Manufacturing 
Corporation has just announced the 
appointment of the Ernest T. Loyd 


Ernest T. Loyd 


organization, 69 Mills Street, N.W., 
Atlanta, as its sales representatives. 
Mr. Loyd will cover the states of 
Alabama, Georgia, North Carolina, 
South Carolina, Tennessee, and Vir- 
ginia. 

An inventory of Berko’s glass ra- 
diant panels, Electrofin baseboards, 
and unit blower heaters’ will be 
maintained in Atlanta for direct 


shipments throughout the southern 
states. 


John R. Long, Jr., Commissioner 
of Insurance and Banking, has an- 
nounced the appointment of Herbert 
M. Bowling as assistant chief elec- 
trical inspector in the Fire Preven- 
tion Division of the department. 

Mr. Bowling will have his head- 
quarters in Nashville, and will be 
assistant to R. E. Ward, chief elec- 
trical inspector for the state. 

Mr. Bowling has served for the 
past 13 years as deputy wiring in- 
spector for the department, assigned 
to the Middle Tennessee area. 


A new sales manager and several 
new sales representatives have been 
appointed recently by Sunwarm, 
Inc., according to announcement by 
Lou Close, vice-president: 

Charles A. Myers has been ap- 
pointed sales manager. He is a grad- 
date electrical engineer, and has had 
considerable experience in the heat- 
ing and air conditioning fields. He 
was at one time with Union Electric 
Co., St. Louis, for a period of eight 
years. 

Dale Burns, P. O. Box 615, Inde- 
pendence, Mo., has been appointed 
sales representative in the Kansas 
and Western Missouri territory. 

Bell & Bell, 3815 Richmond Ave., 
Houston 27, Texas, have been ap- 
pointed sales representatives in 
Southern Texas and Louisiana terri- 
tory. 

Perkins-Parsons Co., P. O. Box 
2061, Columbus, Miss., have been ap- 
pointed sales representatives in the 
Mississippi territory. 





Technical books 


Magnetic amplifiers 


“Self-Saturating Magnetic Ampli- 
fiers,” by Gordon E. Lynn, Thaddeus 
J. Pula, John F. Ringelman and 
Frederick G. Timmel, of Westing- 
house Electric Corp. Published by 
McGraw-Hill Book Company, Inc., 
327 W. 41st St., New York 36, N. Y.., 
215 pages, 151 illustrations, $8.00. 


A thorough treatment of self-sat- 
urating magnetic amplifiers stressing 
simplicity of approach while main- 
taining rigor in analysis appears in 
this newly published book. It pre- 
vides facts on the operation of self- 
saturating magnetic amplifiers, and 
presents precise and accurate design 
techniques which show the engineer 
how to design complex magnetic am- 
plifier circuits with a minimum of 
cut-and-try experimentation. 

The true operation of a physically 
realizable amplifier is clearly pre- 


for the electrical man 


sented in this book in line with 
readily observable laboratory phe- 
nomena—idealizations of nonlinear 
functions are made after the real 
conditions are discussed. 

Among the subjects covered are 
the basic underlying assumptions in- 
volving circuital laws; modern tech- 
niques for dealing with the transient 
behavior of self-saturating magnetic 
amplifiers; transformer theory; feed- 
back control theory; and magnetic 
theory. 


Electronic service 


“Servicing Unique Electronic Ap- 
paratus,” by Jack Darr. Published 
by Howard W. Sams & Co., Inc., 2201 
East 46th St., Indianapolis 6, Ind., 
128 pages, $2.50. 


This book is as unique as the ap- 
paratus it explains. Many times, de- 
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vices of the type covered in this book 
have been sent out of town for serv- 
icing, even though the local techni- 
cian could have handled them just 
as efficiently and much more quickly. 

Now, by reading the book and let- 
ting the owners of such equipment 
know he can service them locally, 
the alert technician will be able to 
increase his earnings. Nor are the 
devices too complicated for the av- 
erage technician to understand. On 
the contrary, they are simple when 
compared with the complex circuitry 
of TV receivers. 

The book’s twelve chapters cover 
“Watchmaster” watch timer and test- 
er, RF diathermy machines, liquid- 
flow timers, electronic photoflash 
units, electric scoreboards, RF heat- 
ers, gas-fired boiler controls, garage- 
door openers, motion-picture sound 
systems, stroboscopic musical-instru- 
ment tuning devices, photoelectric 
cells, and ultrasonic cleaners. 


Semiconductor circuits 


“Selected Semiconductor Circuits 
Handbook,” by Seymour Schwartz. 
Published by John Wiley and Sons, 
440 Park Ave. S., New York 16, N. Y., 
506 pages, $12.00. 


Over 150 usable, well-designed, 
semiconductor circuits, both com- 
puter and communication types, to- 
gether with a discussion of the 
general theory from which they are 
developed appear in this book, which 
incorporates the most recent ad- 
vanced engineering techniques and 
design theory information. 

The book places emphasis on 
“building block” type of circuitry. 
The design philosophies are presented 
at the beginning of each chapter pre- 
ceding each group of selected cir- 
cuits, and the latest IRE standards 
are generally used to provide uni- 
formity throughout the book. All 
component values are given for the 
selected circuits. Covered in this 
manner are: direct-coupled, low- 
frequency, and high-frequency am- 
plifiers; oscillators; switching and 
logic circuits; a-c to d-c power sup- 
plies; power converters; small-signal 
nonlinear circuits; and magnetic and 
transistor circuits. 

The last chapter reflects the grow- 
ing interest in memory circuitry and 
its specific problems. As the book 
points out: “The design of these cir- 
cuits must be based primarily on a 
good understanding of the core char- 
acteristics and memory design fea- 
tures in general.” The design philoso- 
phy section covers magnetic element 
characteristics, memory applications, 
and the magnetic type shift register. 
In the selected circuits section, this 
chapter includes: magnetic shift reg- 
ister with transistor transfer, current 
driver, magnetic core and transistor 
flip-flop, differential sense amplifier, 
magnetic delay unit, core current 
driver, bus driver, and core driver 
with four layer diodes. 
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Switch boxes have 
the finest electroplated finish 
in the industry. 
For appearance, efficiency 
and utility, there’s none better. 
Believe me — 
a chap can do the job 
better, faster and easier 
with WIEGMANN wiring supplies. 
Order through your electrical 
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lo 
Take 


F P&S TURNLOK wiring devices 
~« are designed to give trouble- 
free service no matter how 
tough the going gets. TURN- 
LOK devices are available in 10 
and 20 Amperes, 2-, 3-, and 4- 
wire types: receptacles, connec- 

tors and caps. 


All P&S TURNLOK devices 
have extra large head bincing 
screws and ample wireways for 
quick, easy wiring. Armored 
sections are anchored securely. 
Cap blades are positioned ac- 
curately. Contacts are anchored 
securely. Fastening screws in 
connectors are secured in body 
. cannot fall out in wiring. 
Ratings are plainly visible. 
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For informa- 
tion about 
P&S TURN- 
LOK Line, 
write Dept. 
ES-86. 
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New products 





NuTone heater-ventilator 


A wall heater-ventilator combina- 
tion which may be operated simul- 
taneously or separately has recently 
been introduced by NuTone, Inc., 
Cincinnati, Ohio. 

At the same time full heat is on 
during a shower or bath, damaging 
moisture can also be removed. If de- 


Be: 


7 


om 


S 


sired, a wall light switch controls the 
ventilator where local codes require 
this type of operation. Two radiant- 
type heating elements, totaling 1,600 
watts, provide instant, draft-free 
warmth. By turning off one element, 
a constant and economical heat level 
may be maintained. 

The unit may be wired to either 
120 or 240 volts, three-wire service. 
Its new spring-mounted exhaust fan 
assures unusually quiet operation. 

Styled in anodized aluminum, Nu- 
Tone’s new Heat-A-Vent for bath- 
rooms is also ideal for dens, raths- 
kellars, or other rooms where extra 
heat and moisture removal are de- 
sired. 

Write in No. P-813 on card, pg. 17 


Wiegand console unit heaters 


Advanced engineering design, mod- 
ern styling, and application flexibility 
are outstanding features of the new 
line of Chromalox electric console 
unit heaters manufactured by Edwin 
L. Wiegand Co., Pittsburgh, Pa. 

The new heaters are designed for 
installation in all types of buildings. 
The basic unit is available in free 
standing, semi-recessed, or fully re- 
cessed models which, in turn, can be 
mounted in floor, wall, or ceiling po- 
sitions. These models, together with 
a variety of inlet and discharge air 
arrangements provide almost limit- 
less application flexibility. 

With the heating elements, centri- 
fugal fans, and temperature controls 
all mounted in a single compact cab- 


inet, the Chromalox console heater 
is readily adaptable in new all-elec- 
tric buildings or in remodeled build- 
ing projects where rerunning or ex- 
tending of steam lines would be im- 
practical. 

Heating capacities range from 8,- 
200 btu/hr to 102,500 btu/hr. 

Write in No. P-814 on card, pg. 17 


Lennox forced air furnace 


Lennox Industries, Inc., Marshall- 
town, Iowa, is now starting produc- 
tion of a compact electric furnace for 
central forced warm air application. 
The unit will have an output of 39,- 
000 Btuh which the manufacturer 
claims is sufficient to heat the aver- 
age house properly insulated for elec- 
tric heating. 

Benefits of this unit include air 
circulation to prevent. air stratifica- 
tion and staleness; it provides air 


filtering; fresh air can be introduced 
into the system; humidity can be con- 
trolled; air purifiers can be added. In 
common with standard Lennox prac- 
tice, the blower is resiliently mount- 
ed and has ample capacity for addi- 
tive cooling. 

This unit, the “ES” series, can be 
installed as a horizontal unit, an up- 
flow unit or a down-flow unit. Serv- 
ice can be accomplished from either 
side. It is only 42% inches long, 19 
inches high and 17 inches deep. The 
Lennox “hammock” type filter is 
18 x 24 inches. 

The unit features “step” starting 
and shutdown. This reduces power 
“sag” and “surge”. The unit is U. L. 
listed. 

Write in No. P-815 on card, pa. 17 


Industrial radiant heat panels 


A new electric radiant heat panel 
for commercial and industrial appli- 
cations has been introduced by the 
Infrared Division of Edwin L. Wie- 
gand Co., Pittsburgh 8, Pa. 

Designated Chromalox type QRP, 
the panels are equipped with quartz 
tube elements. The new series is de- 
signed to provide excellent terminal 
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and resistor life and to obtain maxi- 
mum serviceability from the quartz 
heat source. 

Compact in size, dimensions are 
one foot by four feet. Four and six 
kilowatt panels are available for 208 
and 240 volts, while the 240 volt ele- 
ments may be connected in series 
for operation on 480 volts. 

Where large areas of radiation are 
involved, type QRP panels may be 
mounted horizontally at any angle, 
end to end, and edge to edge on 1%” 
conduit stems. Also, on metal frame- 
work using 4%” bolts for which spot- 
weld nuts are provided on the back 
of each panel. Single-end wiring by 
user is facilitated by built-in wiring 
gutter. 

Write in No. P-816 on card, pg. 17 


Cavalier wall-hung heater 


A sturdy but lightweight auto- 
matic electric heater that hangs on 
the wall like a picture has been in- 
troduced by Cavalier Corp., Chatta- 
nooga 2, Tenn. In the back there are 
three keyhole slots for easy and se- 
cure mounting, yet it is easy to move. 
There are knockouts for electric wir- 
ing in back and in bottom. 

It can be used almost anywhere, 
including bathroom, kitchen, home, 
office, or factory. It is ideal for hard- 
to-heat areas or exposed areas like 
shipping rooms, gate houses, guard 
stations, pumping and relay stations. 


Featured are a solid aluminum re- 
flector, safe, enclosed heating element 
and built-in thermostat. The finish 
is baked enamel. 

The 120-volt heaters come in two 
sizes, 750-watt (2,562 Btu) and 1000- 
watt (3,415 Btu). 

The heaters are listed by Under- 
writers Laboratories. 

Write in No. P-817 on card, pg. 17 


Ceiling-mounted heating unit 


A new line of ceiling-mounted 
residential electric heating equipment 
has been introduced by the Westing- 
house Electric Corp., Pittsburgh, Pa. 
It includes three different models 
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Radiant Heating 


Baseboard Heating Systems 


It’s easy to make a good profit 
in electric heating when you 


sell ELLECTROMODE 


The price is right... the mark-up 
is good .. . installation is quick and 
easy .. . service Calls are virtually 
non-existent . . . and the name is 
one that commands respect. 


Only Electromode offers you a 
complete line of electric heating 
equipment... for the home, for 
the office and shop, for industry. 

With Electromode you can of- 
fer your customers forced-air 
heating for a bathroom or a 
warehouse...complete, baseboard 
heating systems... radiant heat- 
ing . .. explosion-proof heaters 
... even infrared heating for out- 
door locations. 


A High Wattage Promotion 
Campaign 

To help you sell profitable home 
heating installations, Electro- 
mode offers a complete promotion 


package that’s guaranteed to 
make the electrical heating sys- 
tem you install the talk of the 
town ...a complete package 
which you can offer to the build- 
ing contractor ...to win you the 
heating contract. 


Electromode Means Quality 


Electromode is a name that has 
stood for the best in electrical 
heating since 1929 . . . because 
Electromode has manufactured 
only electrical heating equipment. 

The Electromode Safety Grid 
is a feature that is known and 
recognized wherever electrical 
heating equipment is sold. Be- 
cause all current-carrying, heat- 
emitting wires are buried in the 
solid cast-aluminum grid the 
heating element can’t shock, burn 
or cause a fire. 


Dept. ES-80, Division of Commercial Controls Corporation 
ROCHESTER 3, NEW YORK 
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that are especially suited for easy 
installation in kitchens or bathrooms. 
Each unit mounts in a recessed posi- 
tion into the ceiling so that oniy the 
grille is visible. 

The line includes a heater-light-fan 
unit which combines in one device a 
1200-watt heating capacity, two 60- 
watt lamps, and a 175-cfm fan. It 
can be mounted between joists and 
saves on installation time over sepa- 
rate heater, light, and exhaust fan 


units. A large 5%4-inch-diameter 
squirrel cage blower circulates the 
heated air quickly and exhausts stale 
air. The horizontal exhaust can be 
adapted to any standard 4-inch round 
duct. Concave glass diffuser lenses 
provide glare-free illumination. <A 
special wall switch allows separate 
use of the heater, light, and fan. An 
indicator light shows when the heat- 
er is on. 2 

A compact heater-and-light unit, 
rated at 1200 watts for heating and 
using two lamps and a unit with 
heater only, rated at 1000 watts, are 
also available. 

Write in No. P-818 on card, vg. 17 


"Plug-in" baseboard heating 


A new line of baseboard eiectric 
heating, featuring “plug-in” sections 
designed to reduce the time necessary 
for installation, has been announced 
by Westinghouse Electric Corp., Pitts- 
burgh, Pa. 

The new baseboard units are elec- 
trically connected by plugging them 
together, saving most of the time 
previously required for installation. 

Because of what is called “ther- 
mal safety protection,” each two-foot 
section responds to overheating by 
automatically turning itself off with- 


out affecting the operation of the 
remainder of the installation. 

Only one standard heating section 
two feet long is being produced be- 
cause of the flexibility provided by 
the plug-in feature of the units. The 
standard length also simplifies in- 
ventory requirements for dealers and 
distributors. 

Adaptable to both new and exist- 
ing homes, the units are available in 
two-toned charcoal and beige colors. 
They can be painted to match room 
decor where desired. A control sec- 
tion approximately nine inches long, 
has a built-in thermostat adjustable 
from 50 to 90 degrees which regu- 
lates the heating sections, maintaining 
the room temperature within a range 
of two degrees Fahrenheit. 

Write in No. P-819 on card, pg. 17 


Ceilheat heater thermostats 


Ceilheat, Inc., Knoxville, Tenn., has 
now added thermostats to their line 
of electrical heating equipment. Be- 
lieving that maximum heating com- 
fort requires a combination of cus- 
tom engineered components, Ceilheat, 
Inc., developed this new thermostat, 
called the “Room Mate” for use spe- 


cifically with Ceilheat electric radiant 
cable heating systems and Ceilheat 
baseboard units. 

The new “Room Mate” thermostat 
is modern in design. It has a highly 
efficient bimetallic heat-sensing ele- 
ment, is available in single (CHT-S) 
and double (CHT-D) line-break mod- 
els, and has a rating of 22 amperes, 
125 or 250 volts a-c. The range of the 
“Room Mate” is 35 to 90 degrees F. 

Write in No. P-820 on card, og. 17 


Portable baseboard heaters 


Complete new styling and lower 
price range units have been intro- 
duced for 1960 in its portable base- 
board line of Heetaires by Markel 
Electric Products, Inc., Buffalo, N. Y. 

The new 1960-61 models have been 
completely restyled and are equipped 
with built in automatic thermostat 
and guide light. 

The heater’s construction incorpo- 
rates a double baffle permitting air 
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flow behind, in front, and around the 
element. Surface temperatures are 
comfortable to the touch. 

This Heetaire produces gentle even 
heat at floor level for completely bal- 
anced room heating. Fitting snug to 
the baseboard, the cord set (which 
fits standard 120 volt outlet recepta- 
cles) becomes inconspicuous in the 
room and permits absolute freedom 
and flexibility of furniture arrange- 
ments. 

It has “double core sealed-in-steel” 
heating elements and fins, with over 
450 inches of radiating surface per 
lineal foot. There are no moving 
parts, nothing to wear out, nothing 
to oil. 

Write in No. P-821 on card, pg. 17 


Recessed fluorescent troffer 


A new line of recessed fluorescent 
troffers called Shallow Line, featur- 
ing a wide variety of diffusing ele- 
ments and an over-all depth of only 
4% inches, has been introduced by 
the Benjamin Division of Thomas In- 
dustries Inc., Louisville, Ky. 

The Shallow Line troffers are de- 
signed to provide greater structural 
freedom between floors by allowing 
plenum depth to be reduced. More- 
over, overhead yokes have been elim- 
inated in favor of a rapid-installing 
swivel-bar mechanism. Housings are 
fabricated and wired in a one-piece 
unit. 

Other important features of the 
new troffers include one - piece 
diffusing elements (up to 8 square 
feet of glass, lens or louver) unmarred 
by cross members and support bars. 
Hinging also has been simplified, 
eliminating screws. An _ exclusive 
“tab-lock” latch which travels less 
than 3/4 of an inch along the frame, 
provides permanent, rattle-free fas- 
tening. They are available for all 
popular ceiling types. 

Write in No. P-322 on card, pg. 17 
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NEW 
RCLE F 


20-AMP 
“U"-GROUND DEVICES 


... Section 220-3 (b) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 

(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “universal” outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantial energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
right. Contact your Circle F representative for complete details, 
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—world’s 
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brand names of 
more than fifty 
manufacturers of 
quality electric 
heating equipment. 


Type 1A61 
World's 
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Seller 


Type 1A65 
Elegant New 
Companion 


WHITE-RODGERS CO. 
ST. LOUIS 6, MISSOURI 
ATLANTA 8, GEORGIA 
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Helpful literature 





Now available from Walker Div., 
I-T-E Circuit Breaker Co., Atlanta, 
Ga., is a new 36-page catalog. New 
additions include a 400A loadcenter, 
loadcenters with isolated water heat- 
er circuit, single phase loadcenters 
with a 3-phase air conditioning cir- 
cuit, and 200A. loadcenters with 30A, 
60A, and 100A branch circuits. Other 
devices included are 30A, 60A, 100A, 
125A, 150A, 200A, and 400A load- 
centers; 30A, 60A, 100A and 200A 
fuse groups and safety switches. 

Write in No. B-823 on card, png. 17 


Catalog #WC-859, 52-pages of de- 
scriptive material on Walker Broth- 
ers’ wire and cable, including power 
cables (up to 5kv), control cables, 
street lighting cable, portable power 
cables and other types. Catalog in- 
cludes physical properties of insulat- 
ing materials, also a partial presenta- 
tion of plant facilities at Walker's 
Wire and Cable Div., Conshohocken, 
Pa. 

Write in No. B-824 on card, pg. 17 


Bulletin TD-160-1 announces and 
describes Walker Trenchduct and 
component parts for use on cellular 
steel deck or in concrete floors. De- 
scriptive copy, illustration and di- 
mensional drawings provide data on 
Trenchduct, end units, X units, T 
units, elbows and bushings from 
Walker Bros., Conshohocken, Pa. 

Write in No. B-825 on card, pg. 17 


An 88-page manual describing air 
and electric signal systems and list- 
ing specifications of horns, bells, buz- 
zers, chimes and sirens has been pub- 
lished by Sperti Faraday, Inc., Ad- 
rian, Mich. Included are sections on 
gravity drop and lamp type annunci- 
ators and accessory equipment, such 
as door openers and clocks. Selection 
of the proper type of signal for var- 
ious background noise levels and 
work areas is illustrated by charts 
and diagrams. 

Write in No. B-826 on card, pg. 17 


The recently-introduced Calculite 
group of recessed incandescent fix- 
tures has recently been cataloged by 
Lightolier, Jersey City, N. J. A com- 
prehensive 36-page color booklet 
titled “Recessed Incandescent Light- 
ing.” Full details are given for con- 
centrated, medium and wide spread 
beams; round and square units for 
use with general service and PAR 
lamps, 30 to 300W. E.T.L. reports, 
construction drawings and lighting 
calculator charts complete this cata- 
log. 

Write in No. B-827 on card, pg. 17 


A new, convenient 28-page con- 
densed catalog—including net trade 
prices—has just been released by the 


available to our readers 


Steber Manufacturing Co., Division of 
The Pyle-National Co. The new book 
contains illustrations and essential 
data on the complete Steber line of 
lighting equipment. 

Write in No. B-828 on card, pg. 17 


Progress Manufacturing Co., Phila- 
delphia 34, Pa., announces the publi- 
cation of the “Home Lighting Hand- 
book”, a 36-page handbook designed 
to bring to the public the best new 
home lighting ideas from the draw- 
ing boards of top ranking designers 
and architects, the inter-relationship 
between today’s decor and modern 
lighting design. 

Write in No. B-829 on card, pg. 17 


A revised, 152-page catalog and 
wiring guide has been issued by The 
Wiremold Co., Hartford, Conn. The 
new book, Number 22, covers the 
company’s line of surface metal race- 
ways and fittings, multi-outlet as- 
semblies, and lighting equipment. In- 
cluded in the book is a new section 
on the National Electrical Code as it 
effects Wiremold products including 
a table showing capacities of all 
Wiremold boxes. 

Write in No. B-830 on card, pg. 17 


Three new series of lighting fix- 
tures have been announced by Virden 
Lighting, division of John C. Virden 
Co., Cleveland, Ohio. They are il- 
lustrated in a new brochure called 
“The Light Idea .. . New Custom 
Creations.” The 4-page brochure is in 
full color and describes the applica- 
tion of each of the fixtures, their sizes 
and description. Sandtone reed, opa- 
que white glass, and brass fixtures 
are featured. 

Write in No. B-831 on card, pg. 17 


Progress Manufacturing Co., Inc., 
announces the release of its new 
lighting fixture catalog, Number 105. 
The catalog displays a wide degree 
of variety and a breadth of selection. 
Among the innovations are three 
photo-electric light controls, four 
dimming controls, a series of shield- 
ed circlines and pendants fashioned 
of Cordey china. 

Write in No. B-832 on card, pg. 17 


Code discussion 
(Continued from page 99) 


full-load current for motors mark- 
ed with a temperature rise of 40 
C and for hermetically sealed type 
refrigeration compressor motors. 
For all other motors, the protective 
device must not exceed 115 per 
cent of the motor full-load current. 
The nameplate current is used for 
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with CIRCULATING FAN 


1000 or 1250 Watts ... Perfect for Bathrooms, 
Hallways, Kitchens, Motels, etc. 
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@ Surface Mount — Installs in Minutes to 3°° or 4” 
Junction Box @ ‘Cherry Red’’ Radiant Heat © Superior 
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Lo-Wattage Radiant HALO HEAT 


An exciting new radiant heater with no moving parts | 
For small bathrooms, kitchens, hallways, laundry rooms. 


660 Watts .. . Only 10” wide and only a snug 


6” from the ceiling. 


Write, Wire, Phone for Literature & Price List. Dept. ES 


World's Largest Mfgr. of Residential Electric Heating Units 


MARKEL ELECTRIC PRODUCTS, INC. 


BUFFALO 3, N.Y 
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PORCELAIN 
RECEPTACLES 


OPEN-TOP WIRING — ready for immediate wiring — 
speedy and easy installation without removal of the 
interior mechanism. DUST-PROOF (Completely en- 
closed) INTERIORS with extra large binding head 
screws that are backed out and staked. Replaceable 
interior gives absolute satisfaction on full rated loads 
with performance that far exceeds Underwriters’ 
Standards. Porcelain Receptacles No. 1736 and 1924 
are pull-chain, three piece with shadeholder groove. 
For 3%” or 4” box. 





No. 1734 is our all-time favorite, 
with shadeholder groove. For 3%” 
or 4” box. Complete with chain 


No. 1634 Keyless receptacle with 
shadeholder groove. For 3%” or 
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NEW 1959 EDITION 


ELECTRICAL 
ESTIMATING GUIDE 


Covers Over 2000 Wiring Jobs 
This new, entirely different estimating guide has 
200 completely worked out charts. 
Authentic, Time Saving—Easy to Use 


This book is easy to use—it has no complicated 
mathematics or mage be age over. be money 
determine the nature of the wiring, ch 

the BLUE BOOK OF ELECTRICAL ESTIMATING 
and there's your answer—it's the simplest esti- 
mating book ever written. 


NEW CODE BOOK 
FREE FOR EXAMINING BOOK 


For a limited time the Publishers offer a copy of the latest National Electrical 
Code book for just examining the new Blue Book of Electrical Estimating. 

This book was written by a successful electrical contractor and estimating engineer 
with over 20 years’ experience. It has an entirely different method of determining 
estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 
will find use for this book every day. Gives time required te do jobs along with com- 
plete labor charges in every state in the country. Check the PRODUCTIVITY of your 
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this purpose. Where these maxi- 
mum percentages do not cor- 
respond with the standard sizes 
of overload protective devices, 
the next larger size or setting is 
permissible, but in no case can the 
size or setting exceed 140 per cent 
of the full-load current. (Modern 
protective devices are usually 
available which are well within 
the desired size or setting.) 

If a thermal protector integral 
with the motor is used, it must be 
approved for use with the motor it 
protects. If the integral device is 
a part of a control circuit, its 
operation must result in interrup- 
tion of current to the motor. 

For motors larger than 1,500 hp, 
embedded temperature detectors 
may be used which interrupt motor 
currents when the motor exceeds 
the nameplate temperature rise in 
an ambient of 40 C. 

Exception to these rules for 
motor running overload protection 
are as follows: 

(1) Overload protection is not 
required where its use could result 
in increased hazard, such as for 
fire pumps. (It is better to over- 
heat a motor winding than to 
render a fire pump useless during 
a fire.) 

(2) A motor of 1 hp or less 
which is manually started, which 
is not permanently installed, and 
which is within sight from the 
controller location is not required 
to have overload protection if it 
has branch-circuit protection not 
exceeding the maximum branch- 
circuit protection listed in Table 
430-146. (Such motors when oper- 
ating on 125 volts or less are con- 
sidered sufficiently protected by 
20-ampere branch-circuit protec- 
tion devices even if the 20-ampere 
devices exceed the percentages of 
full-load current normally con- 
sidered as maximums.) 

(3) A motor of 1 hp or less 
which is automatically started is 
not required to have overload pro- 
tective devices if the motor is a 
part of an approved assembly 
which is not subject to overloads 
and which is also protected by 
other safety controls, such as the 
combustion controls on a domestic 
oil burner, which protect the motor 
against damage in the event of a 
stalled rotor. When a motor is so 
protected, the nameplate must so 
indicate. 

(4) A motor which has a high 
impedance winding which will 
prevent overheating if the motor 
fails to start is not required to 
have overload protection where the 
branch-circuit device does not ex- 
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ceed the maximums listed for 
branch-circuit devices in Table 
430-146. (For motors of not over 
125 volts, a 20-ampere circuit is 
considered sufficient protection.) 
Clock motors and some series 
motors have sufficiently high 
impedance to come within this 
classification. 

(5) The secondary circuits of 
wound-rotor a-c motors are not 
required to have overcurrent pro- 
tection. This applies only to the 
secondary circuit which includes 
the controllers, resistors, and the 
conductors which run to them 
from the collector rings. The regu- 
lar primary circuit which runs 
from the disconnecting means 
through the motor controller to the 
stator winding is required to have 
motor running overload protect- 
ion. See Figure 2. 

The overload protection may be 
shunted out of the circuit during 
starting if it is a manual starter 
which cannot be left in the start- 
ing position provided that the 
branch-circuit protective devices, 
rated at not more than 400 per 
cent of the full-load current, are 
located in the circuit so as to be 
operative during the starting 
period. Overload protective devices 
are not permitted to be shunted out 
of the circuit during starting 
periods on automatically started 
motors. Where not shunted at dur- 
ing starting periods, the overload 
devices are required to have suf- 
ficient time delay to permit start- 
ing and accelerating of the motor 
load. 

Additional discussions on motors 
will be resumed in the next issue. 

Answers to Code test questions: 
(1. T Section 430-3); (2. F Section 
430-14-b); (3. T Section 430-22- 
b); (4. F Section 430-32-d); (5. F 
Section 430-35-b); (6. C Section 
430-4); (7. a Section 430-6-a); 
(8. b Section 430-6-a); (9. a Sec- 
tion 430-7-b); (10. c Section 430- 
10) 


Relay conference 
(Continued from page 74) 


motors ranging from 100 hp to 300 
hp served from either a 2,400-volt 
or 4,160-volt bus whereas the less 
essential or smaller hp rated mo- 
tors will be served from a 480- 
volt bus and supplied from the 
main auxiliary bus via a step- 
down transformer. 

All essential motors, he said, are 
provided with: stalled rotor pro- 
tection, short circuit protection, 


overcurrent time delay relays 
with instantaneous overcurrent at- 
tachments are applied. It should be 
noted here that no undervoltage 
protection is provided since it is 
essential that the motors operate 
during system overload conditions. 

To provide stalled rotor protec- 
tion, two of the overcurrent time 
delay relays are set 200-300% of 
full load current with sufficient 
time delay to override the starting 
current. 

To provide short circuit protec- 
tion, the three instantaneous over- 
current attachments will be set 
200% of locked rotor current to 
detect the minimum fault current 
and yet not trip on the maximum 
asymetrical fault current the mo- 
tor can supply to a fault elsewhere. 

To obtain overload annuncia- 
tion, the remaining overcurrent 
time delay relay, a replica type, 
will be set 115-125% of full load 
with sufficient time delay to over- 
ride the starting current. 

Because of the widespread use 
of circuit breakers rather than 
fuses, it is very rare that open cir- 
cuit conditions are experienced in 
power plant auxiliaries so no sin- 
gle-phase protection is provided, 
Mr. Beasley explained. 


Back-up relaying 


One of the highlights of the con- 
ference was a symposium on the 
subject of back-up relaying. Lead- 
ing off the subject was J. Vande- 
grift, of Alabama Power Co. Af- 
ter discussing the general need for 
such protection, he enumerated the 
deterrents generally encountered 
against the provision of complete 
protective back-up schemes. These, 
he said, are: 

(1) The addition of more com- 
ponents in the protective scheme 
increasing the likelihood and ser- 
iousness of misoperation. 

(2) The additional cost and 
switchboard space required. 

(3) The complexity of the pro- 
tective scheme and the increased 
likelihood of human error. 

(4) The additional engineering 
time required in application. 

These deterrents have made com- 
plete back-up provisions uninvit- 
ing to many, he continued, when 
their experience may have indicat- 
ed that the failure of protective 
equipment has been rare and the 
resulting consequences have not 
been serious. However, more seri- 
ous consideration is given when 
system split-ups have occurred or 
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Blackhawk Adjustable Bar Hangers are made 
of heavy gauge steel. 
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damage of very great magnitude 
has been experienced at the fail- 
ure of the protective scheme. 

The addition of local relay back- 
up and breaker backup from an 
economical standpoint will more 
than double the cost of a protec- 
tive terminal in some cases. Engi- 
neering time, initial cut-in time 
and time required for routine re- 
lay testing will be increased ap- 
proximately 50%. 

Alabama Power Company has 
taken a modified step towards 
complete backup provisions al- 
though these provisions are not, 
in many cases, of sufficient sensi- 
tivity to protect for all faults. In 
this case complete relay back-up 
has not been provided. 

Mr. Vandegrift expressed the 
opinion that relay and breaker 
back-up protection is important to 
the application of a protective 
scheme of an electric power sys- 
tem. When called on, it will pay 
for itself abundantly, and it is 
necessary in order to complete the 
insurance program written by the 
protection engineer. 

The practices of other South- 
eastern electric utility companies 
with respect to back-up relaying 
were described by T. A. Pruitt, 
Georgia Power Co.; M. E. Hogg, 
Duke Power Co.; and R. L. Jones, 
Tennessee Valley Authority. In ad- 
dition, a manufacturer’s viewpoint 
was presented by H. T. Seeley, of 
General Electric Co., Philadelphia, 
Pa. 


Know the law 
(Continued from page 93) 


discharging plaintiff. The fact that, 
as defendant said, plaintiff was 
a good electrician, and he dic not 
deem it necessary to direct him as 
to the details of the method and 
manner of his work, is not con- 
trolling. The ultimate test is his 
right to do so. 


Regulation—2 
(Continued from page 66) 


crease the range and improve the 
effective application of regulators. 

I think on our system as many 
shunt capacitors should be applied 
fixed as is practical, as many time- 
switched capacitors as is practical, 
supplemented with temperature 
controlled banks. Also, numerous 
voltage and voltage and tempera- 
ture controlled banks where the 
conditions exist to warrant their 
use, that is, where the load may 
change suddenly and does not 
necessarily repeat from day to day, 
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at large loads comparatively long 
distances from the substation and 
where the voltage regulation is not 
too good for the voltage controls 
to work effectively. 

This is about what we have now 
except I think more fixed capaci- 
tors could be added on 12,500 volt 
systems, some of our voltage con- 
trols could be changed to time- 
switched, and more_ switched 
capacitors with various types of 
control could be added and no 
doubt will be. 

Some of our capacitor instal- 
lations could be relocated to good 
advantage. In the near future we 
may need to make some provision 
for the system dispatcher to more 
readily call on or off a number 
of the larger banks of capacitors. 

No doubt more voltage regula- 
tors will be added on the 12,500 
volt distribution systems in sub- 
stations, as a result of conversions, 
increased load, and in substations 
without regulators. 


Regulation—1 
(Continued from page 60) 


settings are very close together. 

We have one 1,200 kva and two 
600 kva banks on voltage control. 
Each of these banks is located 
on the circuit where it will cause 
about a three volt rise. With the 
controls set to come on at 120 volts 
and off at 125 volts, we get very 
satisfactory operation. 

We are now using 50-kva 7,960- 
volt capacitors. There has been 
some discussion on the possible use 
of the 100-kva capacitors but so 
far there has been no decision to 
make the change. 


Keeping clocks right 

The problem of maintaining the 
correct time on the control clocks 
and monitoring the operation of 
the 133 switched banks is solved 
by checking circuit reactive charts 
which are available. The system 
operations section runs seven day 
kw and reactive charts on each 
circuit about once every four to 
six weeks. When this section is 
through with the charts they are 
sent to the Engineering Depart- 
ment. 

A card file by circuits is kept on 
all switched banks showing lo- 
cation, size, time on and off, etc. 
The scheduled on and off times are 
checked with the reactive charts. 
Incorrect clock time, blown fuses 
or malfunctioning switches can be 
determined from the _ reactive 
charts. 

Where there are several switch- 


ed capacitor banks on one circuit, 
the time on and off for each one 
is set far enough apart so that each 
bank can be identified on the 
reactive chart. When the reactive 
chart indicates one or more phases 
is not switching a note is sent to 
the Operations Section asking for 
a check on the bank to correct the 
trouble. 

Nothing is done where time 
switches are out of time unless it 
amounts to an hour or more. Prior 
to 1954 our specifications for time 
clocks did not call for a mechanical 
carry-over. This results in an ac- 
cumulation of outage time regard- 
less of cause. 

Capacitor banks on residential 
circuits with only minor com- 
mercial load operate seven days a 
week. Where there is considerable 
commercial load, Sundays are 
omitted. Some banks are also left 
off on Saturdays where there are 
industrial loads. 

The capacitor banks in sub- 
stations vary in size from 720 kva 
in substations serving 4,160 volt 
circuits to 5100 kva in those serv- 
ing 13,800 volt circuits. These are 
all remotely controlled by the sys- 
tem operator and are used to hold 
plant power factors of about 95%. 

Series capacitors are not used as 
a general rule. We have only a 
few locations where they are used 
to correct unusual flicker prob- 
lems. 


Other regulating devices 


The load tap changing transform- 
ers or regulators at the sub- 
stations are usually set with a no 
load voltage of 122 and compen- 
sated to hold 125 volts at the first 
transformer. On circuits that may 
go in the lead, we reduce the re- 
active compensation to a low value 
or remove it entirely. If this is not 
done the primary relay operates 
very sluggishly. 

Where we have bus regulation 
we are limited to 125 volts at the 
first transformer off of that bus. 
Sometimes a circuit will extend 
quite a distance before any load is 
connected and as a result we start 
out at the first transformer on that 
circuit with less than 125 volts at 
the peak. Other circuits may be 
voltage limited because of length. 
In these cases we use single-phase 
pole mounted step regulators in 
the circuit at a point where the 
voltage drops to about 121 volts at 
the peak. Platform mountings are 
used where more than one regu- 
lator is required. 

These regulators are set the 
same as_ substation regulators. 
Since 5% boost is the most we 
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normally expect to require on 
these regulators, full advantage is 
taken of the increased current 
capacity available by limiting the 
amount of boost. In the San 
Antonio metropolitan area we are 
now using 6-37 1% kva, 9-50 kva, 
2,500 volt, 3-38.1 kva and 9-76.2 
kva 7,620 volt pole type regulators. 
Three 167 kva 7,620 volt regulators 
are being installed on a circuit that 
had an explosive residential de- 
velopment at its very end this last 
year. 

The three downtown under- 
ground networks are served by 
four 13,800 volt circuits each. Two 
of these networks are served from 
the Mission Road Plant generator 
busses. One circuit connects to each 
of four busses. The automatic volt- 
age regulators on the generators 
are set with a no load setting of 
121 volts and are resistance com- 
pensated to hold 125 volts at full 
load. 

The third network is served 
from the Tenth Street Substation 
where two 2,500 kva transformers 
with automatic tap changing under 
load are interconnected with a bus 
tie breaker. The load drop com- 
pensators are cross connected in 
such a manner as to keep the two 
tap changers in step. Each of the 
four circuits is connected through 
a circuit breaker to both busses. 
The network will remain hot in 
the event of the loss of either bus. 
The load drop compensator is set 
for a no load voltage of 122 and 
compensated for 125 volts at peak 
load. 

Conclusion: a combination of 
regulators or automatic tap 
changing transformers at the sub- 
station with fixed and switched 
capacitors on the distribution cir- 
cuit will in most cases hold a good 
voltage level from the first to the 
last transformer. In some cases 
additional pole type regulators 
may be necessary to reach out to 
the end of the circuit. 


Card system 
(Continued from page 48) 


A card now records name and 
address of each customer, dates 
work was done, and all details re- 
lating to the job, including costs. 
On a project for five houses, a card 
indicates when only three have 
been paid for. On a subdivision of 
400 houses, a card lets us know 
details on each house, when it was 
roughed in, when paid, what is 
due, any extra charges, etc. This 
card provides a reliable picture of 
each job. 

Sometimes a do - it - yourself 
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homeowner working on a _ base- 
ment recreation room has us wire 
a job or rough it in, pays for it, 
and months may pass before we 
hear further about completing the 
job. The card reminds us to com- 
municate with him and find out 
when he wishes us to complete 
wiring. 

A card serves as a check on a 
customer’s paying habits. We can 
avoid the bad credit risk or very 
slow payer. Occasionally a cus- 
tomer calls us to learn what bal- 
ance is still due, or what work we 
did for them a couple of years ago. 
We have full information at our 
fingertips, and can avoid keeping a 
customer waiting on the telephone, 
or furnishing inaccurate or vague 
information. 

Our bookkeeper finds the card 
system easy to maintain, and easy 
to work with in sending out 
monthly statements to approxi- 
mately 200 accounts. Because the 
card is always current and items 
clearly posted, collections are easi- 
er. Lagging payments are spotted 
quickly, and a phone call or per- 
sonal visit results in prompter 
payment than if an account were 
allowed to drag out. 

When a job is completed and 


paid, the card is removed to an- 
other file. The card is used again 
when other jobs for that account 
are carried out. 


School heat 
(Continued from page 43) 


every thirty minutes, through a 
vent. 

The entire building carries a 
heat load of only 93 kw. Each room 
has three circuits of No. 10 wir- 
ing, with the exception of one 
classroom and the cafeteria, which 
have four circuits. 

The kitchen is equipped with a 
commercial electrical range, re- 
frigerator, freezer, water heater, 
sterilizer, and a number of small 
electrical appliances. 


Healthier rooms 


Teachers in the school have 
credited the electrical heating sys- 
tem with preventing colds and 
other winter illnesses common to 
school children. The fact that the 
children can stand at the black- 
board with their feet close to the 
baseboard heating and not get hot, 
has also received praise. Another 
advantage is the fact that furniture 
can be moved close to the wall 





Cut costs... 


safety 


Transformer Hoist 


® One position base mounting 

© Swivel head permits multiple 
mounting 

® Lightweight 2 piece portable 
unit (42 Ibs.) 

® Assembles easily at top of pole 

© Tested at 3000 Ibs. lift on cable 

© Uses steel cable or manila rope 


Save time with the MoPeCo hoist. 
You can install 3 transformers in 
only 30 minutes! 


Order through your 
favorite distributor 
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RAce 22-2834 





when needed, 
space is lost. 

Because floors and walls are 
built of concrete, special means 
had to be used to prevent heat loss. 
For floor protection, the builders 
went down 24 inches, below the 
frost line. For wall protection, 
perimeter insullation was used.” 

Because most electrical contrac- 
tors do not have the time nor the 
training for selling electrical heat- 
ing, Mr. Lemons feels that electri- 
cal utility companies should do the 
selling and also urges contractors, 
large and small, to become inter- 
ested in electrical heating. 


so that no floor 


Open market in schools 


Many of the older schools in the 
state are being remodeled, which 
gives the electrical contractor an 
opportunity to multiply his con- 
tract by installing electrical heat- 
ing in the remodeled school. Ac- 
cording to Mr. Lemons, electrical 
heat can be installed, during re- 
modeling, for less than replacing 
old heating systems with other 
than electrical types. 

“When anyone talks to a school 
board, economy is usually first 
consideration, Electrical heating 
offers low-cost installation plus the 
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safety, health, and comfort that no 
other heating system has. I feel 
that, in my area, electricity will 
be replacing other heating systems 
more and more.” 

Mr. Lemons is also interested in 
better lighting for schools. The 
Ward school has indirect incon- 
descent lighting, figured at 45 foot- 
candles. Augmented with wide 
windows, he believes this lighting 
is easy on the eyes. 

Electrical Contractor R. E. Phil- 
lips has a ready answer when he 
is asked why he is interested in 
promoting electrical heating. 

“An _ all-electrical job often 
means two or three times more 
money for the electrical contrac- 
tor. I’m not afraid of the big jobs 
now, and I intend to bid on them 
whenever I can. I see a real future 
for electrical heating in my area, 
and I’m getting myself and my 
men ready for it.” 


Heat pumps 
(Continued from page 44) 


(2) the cleanliness of heat pumps 
—filtered air; (3) their low cost 
maintenance—fully thermostatic- 
ally controlled for even tempera- 
ture; and (4) they make each unit 
quickly and inexpensively porta- 
ble. 

At one new school, 750 pupils 
were expected to enroll. However, 
1400 enrolled. Until new wings 
could be added on, portable school 
rooms had to be rushed into serv- 
ice; then, after the completion of 
the new wings, rushed to other lo- 
cations to ease the overflow pres- 
sure there. 

The school board, unlike the old 
lady in the shoe, has to know what 
to do. Without heat pumps their 
problem would not be so easily 
and economically solved. 


Apartment heat 
(Continued from page 41) 


from winter to summer operation.” 

The electric heating in the pro- 
ject was installed with the close 
cooperation of the Alabama Power 
Company. The utility estimated 
the power bill for heating and 
cooling at $160 per season for the 
average apartment. This has been 
borne out by actual operation. 

The heat pumps and room cool- 
ers on the job were supplied by 
Hart-Greer, Birmingham distribu- 
tors. The electrical work was done 
by Raspberry Electric Company 
and Downtown Radio & Electric 
Company, and the sheet metal 
ductwork was installed by Birm- 
ingham Heating Company. 
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Heat opportunities 
(Continued from page 39) 


pushing electric heating, only sup- 
plementary heating jobs such as 
enclosed porches, attic rooms, rec- 
reation rooms, bedrooms, and 
bathrooms were obtained—usually 
because the home’s central heating 
plan was undersized. Since then 
appreciation of electric heating 
has expanded to include entire 
homes, commercial, and even in- 
dustrial installations. The growing 
interest in electric heating has led 
power companies in the Eastern 
part of the country to train per- 
sonnel in the engineering of such 
jobs in a sound economical fash- 
ion. We are anticipating a drive 
during this year to promote elec- 
tric heating. Enlarged power plant 
facilities make feasible increasing 
installations. 

During the past year we in- 
stalled in one of the greatly ex- 
panded automobile dealerships, 
electric heating in a ramp connect- 
ing an open roof display area with 
the ground floor. To keep the un- 
covered ramp free of ice and snow, 
we built three elements totaling 
14,500 watts right into the con- 
crete, placing three separate feed- 
ers for each section. Indicator 
lights at the side of the ramp let 
the service department know when 
the current is on. Installation com- 
prised first pouring concrete; next, 
reinforcement; then placing the 
heating wire over the reinforce- 
ment rods and netting; and finally, 
pouring three inches of concrete 
on top. 


Lower cost for installation 


An example of conditions where 
baseboard heating was most suit- 
able was in a home of three bed- 
rooms and bath on an upper level 
with recreation room on the 
ground floor. Baseboard heating 
was placed in the hallway and 
three bedrooms, with forced draft 
recessed heating in the bathroom. 
Each room had its own individual 
thermostat. In the recreation room 
of this home, two 3000-watt forced 
draft heaters were placed, because 
architecture precluded baseboard 
or panel heating. According to the 
customer’s statement many months 
after the installation and compu- 
tation of electric bills, he found 
he had saved $1,200 over the cost 
of an increased size of central heat- 
ing plant utilizing hot water or 
fuel oil. 


Utility bills change 


Similar results were reported to 
me by a homeowner whose 25-foot 
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x 15-foot back porch with double 
entrance to kitchen and dining 
rooms was enclosed and given 
baseboard heating and individual 
control thermostat. The drop in her 
gas bill was greater than the rise 
in the electric bill; she was paying 
less than over-all heating was 
costing her formerly without the 
use of the porch. 

This year we are putting great- 
est promotion emphasis on electric 
heating. We have embarked on a 
campaign by yellow telephone di- 
rectory, newspaper, direct mail, 
and cooperative promotion with 
our supplier stressing the advant- 
ages and economy of electric heat- 
ing. This advertising program will 
cost us approximately $2,000. We 
are hazarding the guess that with- 
in the next five years electric 
heating will grow at the same rate 
that electric cooking did in the 
decade right after the war. 


Motel electric heat 
(Continued from page 37) 


Florida Power Corp., endorsed the 
plan and provided valuable assist- 
ance toward adoption of the sys- 
tem. 

Baseboard heating panels were 


placed just inside the door and on 
the opposite wall of each room. A 
baseboard thermostat controls the 
heating in each guest room. A 
built-in outlet section simplified 
the wiring for the air conditioner. 
The same circuit used for summer 
cooling is also used for winter 
heating. The owners are enthu- 
siastic in their praise, and feel that 
the many favorable comments 
from guests have justified the se- 
lection of the baseboard heating 
system. 


Automatic exhaust fan 


The bathrooms are kept com- 
fortable by a ceiling exhaust fan 
controlled by the light switch and 
by a bathroom heater. The heater 
is flush mounted and controlled by 
a built-in thermostat. 

The theme of offering the mo- 
toring public something “new” 
in the Satellite spawned the idea 
for an electric heating system, and 
the physical characteristics of the 
building led to the selection of 
baseboard heating units. The own- 
ers were not familiar with electric 
heating, but adopted the sugges- 
tion of the electrical contractors 
and have since found to their satis- 
faction that electric heating is all 


that has been said about it. They 
have lived with the cleanliness, 
efficiency, and comfort of electric 
heat and have listened to the praise 
of their guests. The Satellite truly 
offers climatized comfort, and peo- 
ple like it. 

A 1,200 ampere, 3-phase service 
provides the electrical system to 
carry the lighting, heating and air 
conditioning loads. 

Outdoor lighting also allows the 
guests nighttime use of the swim- 
ming pool, shuffle board area or 
just plain relaxation in a tropical 
atmosphere. 


Contractor's place 
(Continued from page 36) 


portant customer demand on the 
basis of such additional benefits 
of positive safety, adequate and 
instant performance, and cleanli- 
ness. 

Obviously, electric heat is an 
integral part of building construc- 
tion and takes an important posi- 
tion along with the electrical and 
communications and air condition- 
ing systems that comprise the 
mechanical specialty part of mod- 
ern buildings. That part has been 
increasing spectacularly in recent 
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today! 
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All VICTOR “MAGIC” CLAMPS 
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Clamps and Straps to your 
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years and now accounts from up- 
wards of 40 per cent of the total 
dollar value in most modern struc- 
ture. 

The electrical contractor is by 
his qualification and his position 
the representative of the electrical 
industry when it approaches the 
construction markets. This is a 
vast market—some $10 billion 
electricalwise. The electrical con- 
tractor is first and foremost an 
electrical man. He is interested in 
promoting electrical use, for that 
is his bread and butter. 

He has a very definite obliga- 
tion to serve the construction 
markets in the very best way with 
electrical goods and services, in- 
cluding electric heat. In fulfilling 
that obligation he deserves and 
must have, if the industry team is 
going to succeed, the full support 
and cooperation of all elements in 
the electrical industry. Out there 
on the front lines of these vast 
construction markets he is fight- 
ing the electrical battles for the 
consumer dollar on many fronts 
and he is fighting the electrical 
battle of electric heat vs. fossil 
fuels. 

The plain fact is that there is no 
one else who can provide the engi- 
neering services (including those 
of adapting some one’s design to 
fit the realities of the job), the ma- 
terial, the installation and guaran- 
tee the operation and service it. 
The power company cannot do all 
of those things. The manufacturer 
can not. Neither can the distribu- 
tor. 

We who pride ourselves on be- 
ing qualified electrical contractors 
accept the responsibility for doing 
these things and we respectfully 
suggest that our teammates accept 
the responsibility of making it pos- 
sible for us to do a good job for 
ourselves and for them, too. 

Specifically, we have in mind 
that electric heat must at all 
times be clearly a part of the elec- 
trical specifications. Otherwise, 
disputes, trade jurisdictional diffi- 
culties and general confusion arise 
that damage the job, harm cus- 
tomer relations and make our in- 
dustry look ridiculous. 


Washington report 
(Continued from page 8) 


employer with the dissatisfied 
union. The construction industry 
therefore truly is different from 
the factory where one employer is 
responsible for the labor policies 
of all departments. 

The opponents also point out 


that the single greatest cause of 
secondary boycotts at construction 
sites is the employment of non- 
union workmen. In hearings be- 
fore Congress, the AFL-CIO un- 
ions admitted that they wanted the 
secondary boycott right in order 
to prevent non-union employees 
from getting work. The opponents 
point out that the Taft-Hartley 
Act provides for elections in which 
workers can vote whether or not 
they want a union. Secondary boy- 
cotts would be used to force em- 
ployees off jobs or into unions 
against their wills. 

This month Congressmen will 
have to decide what is best for the 
construction industry. The ques- 
tion is: “Will the men who make 
a living from construction—em- 
ployers and employees—be better 
off if construction unions have the 
right to secondary boycotts or if 
they don’t?” 
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FLUORESCENT STARTERS 
Export license expired. Have 500,000 
Fluorescent Starters brand new in o- 
riginal cartons. Types FS-2; FS-4; FS- 
12. Approved by Underwriters Labora- 
tories, Electrical Testing Laboratories 
and Canadian Standards Association. 
Must Clapese immediately. Will sell 
below original cost. Minimum order 
5,000. Write at once, Box 764, ELEC- 
TRICAL SOUTH, 806 Peachtree St., 
N.E., Atlanta 8, Ga. 








SAVE! SAVE! SAVE! 


Buy accurate, dependable, rebuilt 
WATTHOUR METERS for any electric 
service, and buy for less! Also repair 
and recalibration service. HIALEAH 
METER CO., Dept. ES, 829 E. 25th 
Street, Hialeah, Florida 
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FIDENTIAL. REPLY BOX NO. 762, ELEC- 
TRICAL SOUTH, 806 Peachtree St., 
N. E., Atlanta, Ga. 
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Aggressive, imaginative, adaptable, 36, 
capable administrator, strong on organ- 
izing, good judgement. Shop to man- 
agement experience. Proven sales rec- 
ord in industrial electrical product. 
Experienced in appointing agents, 
training salesmen, designing sales lit- 
erature, writing advertising 
Seeks opportunity with aggressive 
management. Complete resume. Reply 
to Box 765, ELECTRICAL SOUTH, 806 
Peachtree St., N. E., Atlanta 8, Ga. 
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FRANK ADAM ELECTRIC CO. 


Alabama, Birmingham: Robert S. Morrison 
Arkansas, Little Rock: N. B. Nichols 
Florida, Clearwater: Elmer Rasmussen 
Florida, Fort Lauderdale: Vic Lanford 
Florida, Miami: Bryan P. Fisher 


Georgia, Avondale Estates: Herman L. Jung- 
hans 


Kentucky, South Fort Mitchell: Hackman 
Electric Sales Co. 


Louisiana, New Orleans: William J. Keller 
Maryland, Baltimore: E. A. Gerstenberg 
Missouri, Kansas City: B. L. McCreary & Son 
Missouri, St. Louis: Otto H. Rottmann 
Oklahoma, Oklahoma City: Ray Sullens 
Oklahoma, Tulsa: Elmer W. Luebbert 
Texas, Dallas: James Meece 

Texas, Houston: Barney Winkler 

Virginia, Richmond: W. E. Sullivan Jr. 


ADVANCE TRANSFORMER CO. 


Georgia, Atlanta: L. Morris Landers Co. 
Kansas, Kansas City: Robert L. Haizlip Co. 


North Carolina, Charlotte: Eugene F. Lom- 
bardi 


Texas, Dallas: Henry Feld 


ALL-STEEL EQUIPMENT INC. 


Arkansas, Little Rock: Jim Venable 
Florida, Miami: James Hopper, Inc. 
Georgia, Atlanta: Hopper & McCoy, Inc. 
Louisiana, New Orleans: Jack Hagan 
Maryland, Baltimore: Bloom Assoc., Inc. 
Missouri, Kansas City: Schooler-Gorman Co 
Missouri, Kansas City: Thomas Nulik Co. 
Missouri, Webster Groves: Ralph Hinchman 
North Carolina, Greensboro: Barber-Ayers & 
Assoc, 
Oklahoma, Oklahoma City: Thomas Nulik 
Texas, Dallas: Jim Randall Co. 


ARRO EXPANSION BOLT CO. 


Florida, Miami: Hopper & Assoc. 
Georgia, Atlanta: Hopper & McCoy 


Louisiana, New Orleans: Edgar J. Haas, Jr. 
& Assoc. 


Maryland, Baltimore: Peterson & Lowe 
Missour!, St. Louis: C. J. Sampson & Son 


North Carolina, Greensboro: Barber-Ayers & 
Assoc. 


Texas, Dallas: Felix M. Watson 


ATLANTIC CONDUIT FITTINGS CO. 


Florida, Fort Lauderdale: W. T. Evans 
Georgia, Atlanta: D. D. Camp 

Louisiana, New Orleans: Charles K. Ramond 
Kentucky, Louisville: J. Louis Weyhing 
Maryland, Baltimore: Harry C. MacCubbin 
North Carolina, Charlotte: W. H. Lassiter, Jr. 
Oklahoma, Jenks: Wayne G. Parker 

Texas, Houston: Fred Walters Co. 
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B & C METAL STAMPING CO. 


Florida, Lake Wales: Carter-Moody Agency, 
Inc. 


Florida, Tallahassee: Carter-Moody Agency, 
Inc. 


Florida, Tampa: Carter-Moody Agency, Inc. 
Georgia, Atlanta: Walter M. Hinson 
Louisiana, New Orleans: E. J. Hagan 
Missouri, Kansas City: Fleming & Co. 
North Carolina, Charlotte: E. F. Lombardi 
Tennessee, Memphis: Lloyd D. Fitts 
Texas, Dallas: Harry A. Miller Co. 
Virginia, Richmond: Robert W. Fishburne 


JASPER BLACKBURN CORP. 


Alabama, Birmingham: Belcher & Assoc., Inc. 

Alabama, Birmingham: Godfrey W. Glenn 
Agency 

Florida, Jacksonville: Belcher & Assoc., Inc. 

Florida, Miami: Belcher & Assoc., Inc 


Florida, St. Petersburg: Belcher & Assoc., 
Inc. 


Georgia, Atlanta: Belcher & Assoc., Inc 
Kentucky, Louisville: Shouse-Reed Co. 


Louisiana, New Orleans: Dupont-Bondurant, 
Inc. 


Maryland, Towson: Roy Buress 

North Carolina, Charlotte: E. F. Lombardi 
Tennessee, Memphis: Southland Sales Agents 
Texas, Dallas: Curtis Musgrove Co. 

Texas, Fort Worth: Curtis Musgrove Co 
Texas, Houston: Curtis Musgrove Co 
Texas, San Antonio: Curtis Musgrove Co 
Virginia, Richmond: Leo Roach 


BLACKHAWK INDUSTRIES 


Florida, Fort Lauderdale: Shannon Assoc 
Florida, Orlando: Shannon Assoc 
Georgia, Atlanta: Griffin & Griffin 
Tennessee, Memphis: Keith Wahlstrom 
Texas, Dallas: Peabody Brothers 
Texas, Houston: Peabody Brothers 
Virginia, Richmond: Paul Mayo, Jr 


BRIDGEPORT FITTINGS CO., INC. 


Florida, Miami: Suchman Associates, Inc. 
Georgia, Atlanta: Frank P. Davis 


Loulsiana, New Orleans: Dupont-Wacther 
& Co. 


North Carolina, Greensboro: Paul Sherrill 
Texas, Dallas: Arling D. Smith Co 
Texas, Houston: Arling D. Smith Co 


BRIEGEL METHOD TOOL CO. 


Georgia, Atlanta: Walter S. Nash 


Louisiana, New Orleans: Al Levin & Assoc., 
Inc. 


Missouri, St. Louis: Harry C. Andrew Co 
Texas, Dallas: Valkus-Kissel 
Virginia, Richmond: L. J. Crews 


1960 


JAMES F. BURNS CO. 


Florida, Tampa: C. D. Huddleston 
Georgia, Atlanta: L. Arnold Hoge & Assoc. 
North Carolina, Greensboro: Wilson P. Byrd 
Texas, Houston: Robert R. Barr & Assoc 
Virginia, Richmond: Arthur C. Hoey, Jr. 


A. B. CHANCE CO. 


Alabama, Birmingham: John Q. Dickerson, 
Henry F. Jaenes, Albert H. James 

Colorado, Denver: M. R. Parkin 

Florida, St. Petersburg: William L. Barber 

Florida, South Miami: Anson C. Fyler 

Louisiana, Gretna: Lloyd Ernest Chiasson 


‘North Carolina, Charlotte: Burgin Baity 


Oklahoma, Oklahoma City: Dale D. Watson 
Tennessee, Memphis: Thomas R. Logan 
Texas, Amarillo: Robert Brownfield 


Texas, Dallas: Albert B Goodall, James A. 
Johnson, Allen H. Knepper 


Texas, Houston: James B. Butler 
Texas, Richardson: Dale Eckeberger 
Virginia, Richmond: Tom L. Goodman 
West Virginia, Parkersburg: Dallas Wingrove 


CIRCLE F MFG. CO. 


Florida, Miami: Hopper & Assoc., Inc. 
Georgia, Atlanta: Hopper & McCoy 


Louisiana, New Orleans: Chester R. Lloyd 
Co. 


North Carolina, Greensboro: 
& Assoc. 

Maryland, Baltimore: Bloom Assoc 

Missouri, Kansas City: Parkins & Bretz Co. 

Missouri, St. Louis: R. E. Myers & Son 

Texas, Dallas: Tom Harrison Co. 


Barber-Ayers 


CIRCLE WIRE & CABLE CORP. 


Georgia, Atlanta: L. Morris Landers 
Louisiana, New Orleans: Al Levin & Assoc. 
Maryland, Baltimore: Burg & Ellen 
Missouri, St. Louis: Gene Hagen & Co 


North Carolina, Charlotte: W. H. Lassiter 
Sales Co. 


Tennessee, Nashville: John Townes & Co. 
Texas, Dallas: Fain & Assoc., Inc. 
Texas, Houston: Glidden Engr. & Equip. Co 


DAY-BRITE LIGHTING, INC. 


Alabama, Birmingham: James R. Fuller 
Florida, Jacksonville: Joseph N. Crevasse 
Florida, Miami: James A. Foerster 

Florida, Tampa: George Jack 

Georgia, Atlanta: Oren M. Ruff, Jr 
Loulsiana, New Orleans: Paul Hogan, Jr. 
Mississippi, Jackson: James F. Branson 
North Carolina, Charlotte: Lad M. Massey 
North Carolina, Raleigh: Roy Palmer, Jr. 
Oklahoma, Oklahoma City: Paul Sherrill 


South Carolina, Myrtle Beach: Breeden M. 
Moore 


Tennessee, Knoxvillle: L. H. Edenfield 
Tennessee, Memphis: Sidney H. Chilton 
Tennessee, Nashville: Joe L. Booker 
Virginia, Richmond: Earl Dagenhardt 
Virginia, Roanoke: John C. Manos 





MANUFACTURERS? AGENTS 


REPRESENTING OU 


DOSSERT MFG. CORP. 


Alabama, Birmingham: Eugene Johnson 
Arkansas, Little Rock: J. D. Williams 
Florida, Eustis: George Carlisle 

Florida, Miami: Charles R. Lee & Assoc. 
Georgia, Atlanta: Hopper & McCoy 
Kansas, Wichita: Gaines Co. 

Louisiana, New Orleans: Mid South Sales 
Missouri, Kansas City: Gaines Co. 
Missouri, St. Louis: Arbeiter Co. 


North Carolina, Greensboro: Barber-Ayers & 
Assoc. 


South Carolina, Columbia: J. Richardson 


Texas, El Paso: Electric Engineering & Sales 
Corp. 


Texas, Houston: Brenner Electrical Sales 
Virginia, Richmond: Robert Ayers Co. 


West Virginia, Huntington: A. J. Noce & 
Associates 


sey gum Div. of Commercial Controls 
orp. 


Florida, Miami: Meyer-Orens Co 


Florida, Tampa: Jack K. Boyle, Meyer-Orens 
Co., Inc. 


Maryland, Baltimore: Frank S. Grott 
Missouri, St. Louis: E. G. Sommerlath, Jr. 
North Carolina, Charlotte: Robert L. Smith 
Tennessee, Chattanooga: Craig-Owen Co. 
Texas, Houston: A. V. Lamb 


ELLIOTT ELECTRIC PRODUCTS CoO. 


Florida, Clearwater: Fay-Shaw & Co., Inc. 
Florida, Jacksonville: Fay-Shaw & Co., Inc. 
Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: Berry-Elsberry Co., Inc. 


FANNER MFG. CO. 


Alabama, Birmingham: Gene Johnson Co. 
Florida, Coral Gables: Anson Fyler Co. 
Kentucky, Louisville: Shouse-Reed Co. 
Louisiana, Metairie: R. C. Hauk 

Missouri, Kansas City: Charles L. Ward Co. 
Missouri, Springfield: Ivan Boggs & Co. 
New Mexico, Albuquerque: Smith Sales Co. 
North Carolina, Charlotte: Jake Rudisill Assoc. 


North Carolina, High Point: Jake Rudisill 
Assoc. 


Oklahoma, Tulsa: L. R. Ward Co. 
Tennessee, Memphis: Southland Sales Agents 
Tennessee, Nashville: Southland Sales Agents 
Texas, Dallas: L. R. Ward Co. 

Texas, Houston: L. R. Ward Co. 


FISHER-PIERCE CO. 


Georgia, Atlanta: Walter W. Wildeman 
Louisiana, New Orleans: Lyman C. Reed, Inc. 


Missouri, Kansas City: Williams & McKinley 
Sales Co. 


North Carolina, Charlotte: Glenn & Larson 
Tennessee, Memphis: Lyman Winn 
Texas, Dallas: L. R. Ward Co. 


FULLMAN MFG. CO. 


Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
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Louisiana, New Orleans: Cary Chapman & Co. 
Maryland, Baltimore: Robert P. Auer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Fred P. Walter Co. 


North Carolina, Greensboro: Cary Chapman 
& Co. 


Texas, Dallas: V. E. Stephens 
Texas, Houston: Arthur Swartz 


EDWIN F. GUTH CO. 


Alabama, Birmingham: Roger Frank 

Florida, Jacksonville: Hartman & Carpenter 

Florida, Tampa: Rufus Carpenter, Hartman 
& Carpenter 

Georgia, -Atlanta: Jack Clark 

Kansas, Wichita: Richard L. Jones 


Louisiana, New Orleans: Jones-Philibert & 
Co., Ine. 


Maryland, Baltimore: Douty & Downie 
North Carolina, Charlotte: Ed Maddox 
Texas, Dallas: Eugene Woodall 
Texas, Houston: W. S. McCray 


HELWIG CARBON PRODUCTS, INC. 


Georgia, Atlanta: C. & L. Schoen 
Kansas, Wichita: W. Zimmerman 
Oklahoma, Oklahoma City: J. H. Cole 
Texas, El Paso: J. E. McCain 

Texas, Houston: W. S. McCray 


JET LINE GUN CO., INC. 


Florida, Miami: Dave Grattan 

Georgia, Atlanta: Edgar Dawes Assoc 
Louisiana, New Orleans: Richard M. Ong 
Tennessee, Memphis: C. R. Shapard 
Texas, Dallas: Jack Grattan 

Texas, Houston: Arling D. Smith 


KEYSTONE MFG. CO. 


Arkansas, West Memphis: Jones-Philibert Co. 


Florida, Ft. Lauderdale: W. T. Evans & 
Assoc. 


Georgia, Atlanta: Griffin & Griffin 


Louisiana, New Orleans: Jones-Philibert & 
Co. 


Maryland, Baltimore: A. D. Wilson 
Missouri, Kansas City: E. L. Polsinelli 
Missouri, St. Louis: Gene Hagen & Co 


North Carolina, Greensboro: Cary Chapman 
& Co. 


Tennessee, Nashville: Collin Finney 
Texas, El Paso: Hollis R. Johnson 

Texas, Houston: Fred Walter Co. 
Virginia, Charlottesville: Robert A. Broan 


KNOX PORCELAIN CORP. 


Kansas, Kansas City: Robert L. Haizlip Co 
Tennessee, Knoxville: A. F. Dougherty 
Texas, Dallas: Valkus-Kissel 

West Virginia, Parkersburg: Gordon Johnson 


LEVITON MFG. CO., INC. 


Kansas, Overland Park: Ed Pauler 
Kentucky, Fort Thomas: Tom Gray 


R ADVERTISERS 


Louisiana, New Orleans: Orlick-Kolmaister 

Maryland, Silver Springs: A. B. Kram 

Missouri, St. Louis: Don Kulp, Kulp Elec 
trical Sales 

Tennessee, Memphis: D. W. Richberger 


LIGHT & POWER UTILITIES CORP. 


Arkansas, Little Rock: N. B. Nichols 

Georgia, Atlanta: D. D. Camp 

Georgia, Atianta: William B. Murray 

Kentucky, Louisville: J. Louis Weyhing 

Louisiana, New Orleans: Associated Manu- 
facturers Agents 

Missouri, St. Louis: Jim Hisserich 

Oklahoma, Oklahoma City: Clyde V. Hammon 

South Carolina, Columbia: Gerald Preacher 

Tennessee, Chattanooga: Craig-Owen Co 

Texas, Dallas: Howard Johnson 

Texas, Houston: Arthur H. Swartz 


MARKEL ELECTRIC PRODUCTS, INC. 


Florida, Miami Beach: Fla. Distributors, Inc 
Florida, Tampa: Fla. Distributors, Inc. 
Georgia, Atlanta: Douglas Muir 

Missouri, Kansas City: L. S. Gershon 
North Carolina, Charlotte: S. L. Bagby 
Texas, Dallas: Van Brauman & Co 


MARTIN STAMPING & STOVE CO. 


Florida, Jacksonville: George Weeks 
Georgia, Sandy Springs: C. H. Cloer 
Tennessee, Chattanooga: Jim Jumper 
Tennessee, Memphis: 0. N. Fussell 


MOLONEY ELECTRIC CO. 


Alabama, Birmingham: Shook & Fletcher 
Supply Co. 

Alabama, Birmingham: Spurgeon-Brown 

Florida, St. Petersburg: Engineer Sales Co., 
Inc. 

Georgia, Atlanta: ®. A. Thornwell, Inc 

Louisiana, Baton Rouge: Evans Electrical 
Supply, Inc. 

Louisiana, Shreveport: Interstate Electric Co 
of Shreveport, Inc. 

Maryland, Silver Spring: Ernest Hover 

Missouri, Kansas City: Walter I. Ferguson 
Co. 

Missouri, Springfield: Ivan Boggs & Co. 

North Carolina, Charlotte: J. W. Fraser & 
Co. 


Oklahoma, Grove: W. P. Daugherty Assoc. 
South Carolina, Columbia: Engineer Sales 
Co. of Carolina 


Tennessee, Knoxville: Bowditch & Co 

Tennessee, Memphis: Power Equipment & 
Engineering Co. 

Tennessee, Nashville: Mid-Tenn. Electric Co 

Texas, Amarillo: Paul Carson 

Texas, Beaumont: J. S. Gilfillan Co 

Texas, Corpus Christi: Utility Equipment Co 

Texas, Dallas: Watson Electric Supply Co 

Texas, Dallas: P. J. Scanlon Co 

Texas, El Paso: Associated Engineers 

Texas, Houston: A. C. Krachy Co 

West Virginia, Wheeling: Clayton Engineer- 
ing Co. 
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MANUFACTURERS? AGENTS 


REPRESENTING OUR ADVERTISERS 


MORRISON-PELSUE CO. 


Florida, Tampa: Fla. Electric Supply 
Louisiana, Baton Rouge: Dave Clampitt 
Missouri, Kansas City: Glenn Eastwood 
Oklahoma, Oklahoma City: Utility Equipment 


Texas, Houston: Safety Engineering & Equip- 
ment Co. 


Texas, Lubbock: Leonard ‘Stephens 


PETERSEN ENGINEERING CO., INC. 


Alabama, Birmingham: Altec, Inc. 


Florida, Jacksonville: M. D. Moody & Sons, 
Ine. 


Georgia, Atlanta: William & Harvey Rowland, 
Inc. 


Louisiana, West Monroe: Twin City Welding 
& Machine Shop 


Missouri, Kansas City: National Truck Equip- 
ment Co. 


Missouri, St. Louis: 0. B. Avery Co., Inc. 
North Carolina, Charlotte: Power Equipment 


’ 


Co. 


North Carolina, Wilson: Murphy Body Dis- 
tributors, Inc. 


Oklahoma, Oklahoma City: Utility Equipment 
Co. 


Tennessee, Memphis: Utilities Equipment Co. 
Texas, Dallas: P. A. Ross Machinery Co. 
Texas, San Antonio: Commercial Body Corp. 


Virginia, Richmond: Baker Equipment & En- 
gineering Co. 


West Virginia, Morgantown: L. H. Jones 
Equipment Co. 


PLYMOUTH RUBBER CO., INC. 


Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co 


Missouri, Kansas City: Wm. B. Terry Or- 
ganizations 


Missouri, St. Louis: Arbeiter-Steele Co. 

North Carolina, Greensboro: Cary Chapman 
& Co. 

Oklahoma, Tulsa: Bert Nott Co. 

Texas, Dallas: Jack Morgan Co. 

Texas, Houston: Jack Morgan Co. 


PYRAMID INSTRUMENT CORP., Remcon Div. 


Florida, Miami: Meyer-Orens Co., Inc. 


Florida, Tampa: Jack K. Boyle, Meyer-Orens 
Co., Inc. 


Georgia, Atlanta: Griffin & Griffin 

Georgia, Atlanta: James Millar Assoc. 

Missouri, Kansas City: C. L. Arehart Co. 

Missouri, St. Louis: Ray Martin Co. 

Texas, Houston: Glidden Engineering Equip- 
ment Co 

Virginia, Richmond: W. E. ‘Sullivan, Inc. 


Texas, Dallas: Nuro Co. 
Texas, Houston: Nuro Co. 
Texas, San Antonio: Nuro Co. 


' 


SORGEL ELECTRIC CO. 


Florida, Fort Lauderdale: W. Chester Smith 
Georgia, Atlanta: Osgood & Assoc. 
Kentucky, Covington: H. E. Bracke Co. 
Louisiana, New Orleans: W. J. Keller 
Maryland, Baltimore: Jerome K. Meyer 
Missouri, Kansas City: Fleming & Co 
Missouri, St. Louis: Charles H. Douglas 
North Carolina, Greensboro: Max I. Miller 
Texas, Corpus Christi: Glidden Engineering 
& Equipment Co. 


Texas, Dallas: Glidden Engineering & Equip- 
ment Co. 

Texas, Fort Worth: Glidden Engineering & 
Equipment Co. 

Texas, Houston: Glidden Engineering & 
Equipment Co. 

Virginia, Richmond: 

Sales Co. 


Marchant Industrial 


SOUTHERN ELECTRICAL CO. 
Alabama, Birmingham: Brasfield Sales Engi- 
neering Co. 

Florida, St. Petersburg: Engineer Sales Co. 
Georgia, Atlanta: Tri-State Utility Products 
Mississippi, Jackson: J. B. Epting 
Missouri, Kansas City: L. G. Wendegatz 
Oklahoma, Tulsa: 0. K. Anderson 

South Carolina, Charleston: T. L. Bissell 


South Carolina, Columbia: Engineer Sales 
Co. of Carolina 

Texas, Dallas: Curtis Musgrove Co. 

Texas, Fort Worth: Jack Hamilton, Curtis 
Musgrove Co. 

Texas, Houston: Ormonde Smith, Jr., Curtis 
Musgrove Co. 

Texas, San Antonio: R. D. Erb, Curtis Mus- 
grove Co. 


SOUTHERN STATES EQUIPMENT CORP. 


Florida, Jacksonville: Belcher & Assoc 

Florida, Miami: Belcher & Assoc. 

Florida, St. Petersburg: Belcher & Assoc. 

Georgia, Atlanta: Belcher & Assoc. 

Kentucky, Louisville: Shouse-Reed Co. 

Louisiana, Baton Rouge: Williamson Sales 
Co. 

Louisiana, New Orleans: Williamson Sales 
Co. 

Louisiana, Shreveport: Williamson Sales Co. 

Mississippi, Jackson: Williamson Sales Co. 

Missouri, Kansas City: Williams & McKin- 
ley Sales Co. 

Missouri, St. Louis: E. S. Waterman 

Oklahoma, Oklahoma City: Williamson Sales 
Co. 

Oklahoma, Tulsa: Williamson Sales Co. 

Tennessee, Knoxville: Claude E. Fox 


Florida, Tampa: W. T. Evans Assoc. 

Georgia, Decatur: Kuzell & Co 

Kentucky, Lexington: J. A. Jobert Co 

Louisiana, New Orleans: Weilbaecher & Co. 

Missouri, St. Louis: The Forester Co 

North Carolina, Charlotte: W. W. Hasbrouck 
Co. 


Virginia, Richmond: Electronex Assoc. 


STEELDUCT CO 


Arkansas, Little Rock: Mid-South Assoc. 
Florida, Jacksonville: C. C. McKelvy 
Florida, Miami: John 8S. McWhorter, Inc. 
Georgia, Atlanta: C. C. Myrick, Jr. 
Kansas, Wichita: Walter Zimmerman 
Kentucky, Louisville: L. P. Chick & Co 
Louisiana, New Orleans: 
Inc. 


Maryland, Baltimore: Douty & Downie 
Missouri, St. Louis: Arbeiter Co. 
Texas, Dallas: W. H. McAdams Co 
Virginia, Richmond: W. E. Sullivan, Jr. 


Dupont-Bondurant, 


M. STEPHENS MFG., INC. 


Florida, Ft. Lauderdale: Bill Crichton & 
Assoc. 

Florida, Riverview: Bill Crichton & Assoc. 
Florida, Tampa: Bill Crichton & Assoc 
Missouri, Kansas City: R. H. Dirkes Co. 
Missouri, St. Louis: R. E. Myers & Son 
North Carolina, Charlotte: D. A. Marsden 
Texas, Houston: Brenner Electrical Sales 


VICTOR SPECIALTIES 


Florida, Miami: Hopper & Assoc. 

Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Al Levin & Assoc. 
Maryland, Towson: George E. Clements 
North Carolina, Greensboro: Barber & Ayers 
Texas, Dallas: Fain & Assoc., Inc 


WIEGMANN & CO., E. M. 


Florida, Clearwater: Fay-Shaw & Co., Inc 

Florida, Jacksonville: Fay-Shaw & Co., Inc 

Florida, Miami: Fay-Shaw & Co., Inc. 

Georgia, Atlanta: J. A. Lloyd Factory Sales 
Agent 

Kentucky, Lexington: Henry M. Baldwin 

Louisiana, New Orleans: Al Levin Assoc 

Missouri, Kansas City: The Schooler-Gorman 
Co 

Missouri, St. Louis: Ajax Electric Sales Co 

North Carolina, Charlotte: J. A. Lloyd Fac- 
tory Sales Agents 

Oklahoma, Tulsa: Fain Assoc., Inc. 

Texas, Dallas: Fain Assoc., Inc 


DANIEL WOODHEAD CO. 


ROYAL ELECTRIC CORP. Tennessee, Memphis: Southland Sales Agents 
Texas, Amarillo: Williamson Sales Co 
Texas, Beaumont: Williamson Sales Co 
Texas, Corpus Christi: Williamson Sales Co 
Texas, Dallas: Williamson Sales Co. 

Texas, Houston: Williamson Sales Co 
Texas, San Antonio: Williamson Sales Co. 


Alabama, Birmingham: Elwyn B. Richey 
Alabama, Birmingham: Cary Chapman & Co 
Florida, Miami: Suchman & Assoc. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Missouri, Kansas City: L. S. Gershon & Son 
Missouri, St. Louis: L. S. Gershon & Son 


Florida, St. Petersburg: William A. Fulton 
Georgia, Atlanta: Whitman Assoc. 
Louisiana, New Orleans: Richard M. Ong 
Maryland, Baltimore: Douty & Downie 
Missouri, St. Louis: J. C. Korak Co 

North Carolina, Charlotte: Norman E. Tindal 
South Carolina, Columbia: George W. Greene 
Texas, Dallas: Valkus-Kissel 

Virginia, Richmond: Harris B. Turner 


North Carolina, Greensboro: Cary Chapman 


& Co. STA-BRITE FLUORESCENT MFG. CO. 


Oklahoma, Jenks: Wayne G. Parker Co. Florida, Ft. Lauderdale, W. T. Evans Assoc 
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WIREWAY * JIC BOXES © NEMA XIi © SCREW COVER 


BOXES — HINGED COVERS * CAST IRON © CAST 


ALUMINUM © EXPLOSION PROOF © CUSTOM ENCLOSURES 


qvuantit 
and most important 


Unlimited in QUALITY 


JAMES F. BURNS COMPANY 


1601 INDUSTRIAL HIGHWAY ~ PENNSAUKEN, NEW JERSEY 





ELELTRIC 


HOT WATER 
HEAT 


© 40,948 B.T.U. to 
2,000,000 B.T.U. Out- 
put. 

© All units meet the re- 
quirements of the 
ASME Boiler and Pres- 
sure Vessel Code. 


+ 
PRECISION Fhechic HOT WATER HEATING BOILER 


@ Complete unit ready for installation with cir- 
culating hot water system and water chiller for 
year-round air-conditioning. 

Conversion easily accomplished where other 
type fuels now used. Suited for homes, churches, 
apartments, hotels, motels, hospitals, commercial 
buildings, swimming pools, snow melting and do- 
mestic hot water. Temperature Range 60 to 200 
degrees. 

Every unit tested and inspected. 

Write for color brochure and prices. 


“CISION parts corporation 


400-ES North 1st Street 


Nashville 7, Tennessee 


No ducts! No noise! No chimney! No odors! No flame! 
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NEW SMALL MAGNETIC STARTER 


COSTS LESS, SAVES SPACE 
ON LOW-HORSEPOWER JOBS! 


Square D NEMA Size 0Oo 
Starter Rated 4 to 2 Hp 
for 3-Phase Service 


e You no longer need to buy more 
starter capacity than you can use for low- 
ee horsepower jobs! This new Square D 
&u i" Size OO starter is compact, easy to in- 
NEMA SIZE 99 : Le stall, simple to use and maintain—and 
ae MP. RATING pil it costs 18% less than the Size O starter 
—_a you formerly had to specify to get the 
(set — Form advantages of magnetic control! With 
SEE COW FOR cOnTROL no sacrifice in quality, this new starter 
ag SQUARE D COMPANY provides; straight-through wiring — 
eo pressure-type terminals— 1-piece over- 
load relays for complete motor protec- 
tion—pushbutton or selector switch 
optional in the cover. Also available 
without overload relays. 


USA 


GET THE COMPLETE STORY! Write for Bulletin 
SM-297. Square D Company, 4041 North 
Richards St., Milwaukee 12, Wisconsin. 


New starter is available 
either open or in NEMA 
Type 1 enclosure. Enclosure 
shown with selector switch 
in cover. 


CLASS 8536 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Owner and Electrical Contractor: Hatfield Electric Co. 
Cleveland, Ohio 
Architect: Dalton-Dalton Associates, Cleveland, Ohio. 
General Contractor: Hunkin Conkey Construction Co., Cleveland, Ohio. 
Albert M. Higley Co., Cleveland, Ohio 


eA 





AW ME 


HATFIELD Electric Co., 


a leading electrical contractor installs 


FUSETRON dual-element fuses 


in its new office building. 


Mr. Brown, Vice-President tells why... devices are of continual interest to our customers, 
“For our own buildings and our recommen- and we feel their use is to our mutual benefit.” 

dations to our industrial and commercial custom- William L. Brown 

ers, we feel that FUSETRON fuses are the most V. P. Hatfield Electric Co. 

reliable means of over-current protection that has Cleveland, Ohio 

been made available. 


“We require protective devices for industrial FUSETRON fuses are not mechanically op- 
and commercial application that not only pro- erated devices, — so they remain SAFE no matter 
vides adequate short-circuit protection but also how many years they are in service. They have 
protects against needless blows. In dead-front an interrupting rating of 100,000 amps. rms sym- 
panel equipment it is especially desirable that metrical—adequate for today’s conditions and for 
they operate cool and efficiently. Of course FUSE- anticipated growth in service demands. 

TRON fuses provide this. For more information on Fusetron fuses, — 

“The additional protection features of these write for bulletin FIS. 
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